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The Engineering Profession | ae | 





Engineering work has become an increasingly im- =| 
portant factor in the progress of civilization and in . 
the welfare of the community. The engineering pro- 
fession is held responsible for the planning, construc- 
tion and operation of such work, and is entitled to 
the position and authority which will enable it to b> | 
discharge this responsibility and to render effective 7 | 
service to humanity. 

That the dignity of their chosen profession may be 
maintained, it is the duty of all engineers to... .co- 
operate in upholding the engineering profession by 
exchanging general information and experience with | | 
fellow engineers and students of engineering and | : ms 
also by contributing to work of engineering societies, | 
schools of applied science and the technical press. 

(Excerpt from the A.S.M.E. Code of Ethics) 























hai 































We 








M 


ae, 


y asestsie JOURNAU PUBLISHED BY THE 
SEUSS SOCIETY OF NGAGLENSTOLNE, Artest PAA ae 


es a ~ e 


NIM, 7, 














Bae Ne POD PDO PAP PS GQ PEG, ODE DOE DDE DOES ID PN VL NWS ee NY gn P/E 























May 





q 


ADVERTISING SECTION 


ALBA SP searetee. aS 


7S Aa ale! ln: la Ri 








ead aA is Cah Ea i a =f Pes? 


Linde Engineering Service 
for Linde Users 


Linde users seldom fail to save time and money by availing 
themselves of Linde Engineering Service. 


Better standards of practice are 
often suggested. New applications 
are pointed out. The vexing prob- 
lem may be a common one which 
Linde has helped to solve many 
times. 

The field work with Linde users 
is carried on through the District 


Sales Office in that locality, and is 
based upon the vast knowledge of 
the whole Linde organization in the 
uses of oxygen, resulting from many 
years’ experience. The resources of 
the Linde Engineering Staff and 
Research Laboratories are called 
upon when necessary. 


For your convenience 31 plants and 58 warehouses 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42d St., New York City 


The Largest Producer of Oxygen in the World 


District Sales Offices: 


Atlanta Chicago Detroit New Orleans Pittsburgh 
Baltimore Cleveland Kansas City New York San Francisco 
Boston Dallas Los Angeles Philadelphia Seattle 
Buffalo Milwaukee St. Louis 
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Contributors and Contributions 


The Cross-Flow Impulse Turbine 





-—- The advancement of civil- 
ization has followed closely 
on the perfection of prime 
movers. The first prime 
mover was a water wheel 
of the impulse type. For- 
rest Nagler’s paper in this 
issue describes a new type 
of water wheel for high 
heads which departs radi- 
eally in principle from pres- 
ent practice. Mr. Nagler 
received his B.S. in mechan- 
ical engineering from the 
University of Michigan in 
1906 and since his graduation 
has been with the Allis-Chalmers Manufacturing Co. 
In his work on axial-flow hydraulic-turbine runners 
he has developed a suction type of high-speed, low- 
head runner which holds several world records for 
capacity. Life Membership in the A.S.M.E. was 
awarded him in 1919 for his paper describing this work. 











ForREST NAGLER 


Lignite Char 


O. P. Hood, chief mechanical engineer of the U.S. 
Bureau of Mines and in charge of the Bureau’s fuel 
investigations, discusses the handicaps and possibilities 
of lignite char as fuel. Before assuming his present 
position in 1911 Mr. Hood spent twelve vears in the 
engineering department at Kansas State Agricultural 
College, and from 1898 to 1911 he was professor of 
mechanical and electrical engineering at the Michigan 
College of Mines. He holds degrees from Rose Polvy- 
technic Institute. 


Aluminum Bronze as an Engineering Material 


W. M. Corse, chairman of the Division of Research 
Extension of the National Research Council, was 
graduated from the Massachusetts Institute of Tech- 
nology with the degree of B.S. in 1899. He went to 
work immediately as a chemist and has specialized 
in the manufacture of non-ferrous alloys, principally 
brass and bronze. He has worked for the Detroit 
White Lead Works, the Detroit Lubricator Co., 
Titanium Bronze Co., the Ohio Brass Co., and the 
Monel Metals Products Company. At present he is 
consulting engineer for the International Nickel Co. 
and the Buffalo Bronze Die Case Corporation. 


High-Temperature and High-Pressure Steam 


Lines 


A paper giving available data and formulas on radi- 
ation and friction losses in pipe lines is presented by 
B. N. Broido, consulting engineer with the Super- 
heater Co. Mr. Broido was born in Russia and 
educated in Germany. His early work on superheaters 
was done in Germany with the Seiffert Co. and the 
Egestorf Machine Manufacturing Co. In 1914 he 
came to this country where he took post-graduate 
work in New York City. Before assuming his present 
position Mr. Broido did designing work for the Roessler 
& Hasslacher Chemical Co. and the Philadelphia and 
Reading Railway Co. He has filed over forty patent 
applications. 


Refinery and Rolling Mill for Monel Metal 


Economic problems involved in selecting a site for 
a mill for rolling monel metal and facts leading to their 
solution are given by Wotherspoon in a paper 
describing such a mill at Huntington, West Va. Mi 
Wotherspoon is of English birth and received his 
training at large engineering works in England and 
South Africa, where he was a member of the con- 
sulting staff of the Central Mining and Investment 
Corporation of Johannesburg. In 1912 he came to 
New York where he has been executive engineer i 
charge of engineering and construction work for the 
International Nickel Co. 


Management Engineering in Paper Industry 


R. B. Wolf is president of The R. B.Wolf Co.. of New 
York City, an organization specializing in the design, 
construction, and operation of pulp and paper mills. 
He was graduated from Delaware College in 1896 as 
an electrical engineer, but two months after his gradu- 
ation he determined to enter the paper business 
Beginning as a “workman” he has worked in prac- 
tically every department of a paper mill. He re- 
signed his position as manager of the Spanish River 
Pulp and Paper Mills during the war to become staff 
assistant to vice-president Piez of the Emergency 
Fleet Corporation. 


The Oil Venturi Meter 


The measurement of the flow of viscous fluids is 
discussed in this issue by Ie. 5. Smith, Jr., of the 
California National Supply Co. of Los Angeles. Mr. 
Smith, who is a graduate of the University of Cali- 
fornia, class of 1919, has done spec il research work at 
the University, and for two years was an engineer 
testing venturi and orifice meters at the Standard 
Oil Company’s refinery at Richmon 


Boiler-Furnace Design 


Edwin B. Ricketts, assistant to the chief operating 
engineer of the New York Edison Co., contributes 
a paper on boiler-furnace design to this issue. Mr 
Ricketts received the degree of B.S. from Millsaps 
College in Mississippi in 1901. He has been ¢ mployed 
by various iron and steel works throughout the country, 
and previous to his last connection with the N. Y. 
Edison Company he designed and built a glass-manu- 
facturing plant for the United States Glass Co. of 
Pittsburgh. 























A.S.M.E. Spring Meeting 
Montreal, May 28-31 


The interesting technical program and 
many points of excursion interest bid fair 
to make the coming Spring Meeting the 
most popular of any recent Spring Meetings 
of the Society. 

There will be sessions on Hydroelectric 
Power, Management, Port Development, 
Railroads, Textiles, Fuels and Machine- 
Shop Practice. 

Complete particulars of the final program 
are given in the April 22 issue of the 
A.S.M.E. News. 
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The Cross-Flow 


a New Type of Wat 


Particulars Regarding 


By FORREST NAGLI 

MHL ORIGIN first prime mover ts lost in antiquit) 
but we re D » state with practical certainty that it was 

an impulse-type water wheel; more specifically, that it was 

he impact type, a current wheel with flat paddles, but an im- 
lse wheel neverthel Written descriptions of these wheels 
back nearly 2000 vears, and current wheels, modified possibly 

i slight extent in the direction of breast wheels, are probably 

eral times that old. 

It is with the history of this type of prime mover, its modifica- 


nto date, its prese nt 
nt that this pape 
lhe term 
ter is applied 


of deve lopment and possible improve- 
I leal. 


r is 
mlvy used with those wheels in which 


is 


“impulse 
o the 
tating element in a free 
with all its energy in 
form of velocity. It 


t 
\ 


‘ 


r 


> 
| be so used here ?f ~» 
ough the term is Pe ay 

somewhat of a misnomer ‘ Lax? 
modern impulse « Roz 


t ls develop power as 
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Impulse Turbine 
er Wheel Designed for Use with High Heads 


R,' MILWAUKEE, WIs 

is rasted ly J il, Foun i re- 
acti It W ght of confor 9 l pr a 

t] loved 

HISTORICAI 

Priot recorde we may infer that mankind required 
tter of centuries to produce the flat-blade impulse wheel. 
We know that this type persisted with little or no change. up to 
about the sixteen entury A.D., that is, about two thousand years 
It required three hundred years more to definitely get beyond 
the flat-blade stage, realization of its disadvantages (only 50 per 
cent iaxXiImul! ) il ficiency not materially affecting prac- 
tice up to about 1850, 


ilthough the faults of the 
flat blade were rec 
nized 100 years pre- 
viously. Some samples 
type of 
our 
own country up to the 
latter part of 


v- 
= 


0 


the impact 


wheel survived in 


the nine- 


| 

n h by reaction as they : its teenth century, these 
: y impulse or impact. ia leas | AS eing represented 
The term “impulse’’ or “o ® . typically by the hurdy- 
1aps better, “impact” bbe SE (Lee 3 ‘x gurdy wheel of the 

ht have been accu- ik een ea and Se bai Br dy, & “> "4 California mining days. 
Cay : ; : 

rately used to designate f <P tees Actual installations of 
t Yriginal current a sft \ this crude wooden wheel 
W sand some of th | RN , with its flat impact sur- 
pioneer forms, such as faces were made as late 
the hurdy-gurdy wheel as 1880, but it gave way 
where the water was re- to the impulse wheel in 

d on flat surfaces approximately its pres- 

and no attempt was ent form, Fig. 6 (a), 
to utilize the re- during the period of 1870 

4 of the water leavy- ‘ a to 1SSO. 

g the wheel. The  Gaeey ee *. . <e 17 As late as 1883 and 

u rn wheel, however, —_.._ «again in 1890-1891 com- 
es the water with- we ie 7 prehensive tests made 
shock, completely on impulse wheels in- 

avoiding what might be F'6. 1 One or tHe Two Wueets or THe Lancesr Imevise-Wueer Unit Yer INstattep —ajuded tests on designs 

P ‘pet : One of two units built in 1919 for the Caribou plant of the Great Western Pow Co., California. f at wane & _ 

f 1 impact, and turns Rated capacity of unit, 30,000 hp.; effective head, 1008 ft.; speed, 171 r.p.n of flat-vane wheels. 
i smooth path into Bulletin No. 1 of the 
tive direction substantially contrary to that of the motion of | University of California (June, 1883) is probably the impulse-wheel 

i¢ wheel. The essential distinction between the hydraulics of — classic for all time. It sets forth clearly the reaction principle 

the -called impulse wheel and the reaction type is found in the for all types, illustrates and analyzes arrangements of radial- and 

‘act that in the former the entire energy of the water received by  axial-flow circular-jet wheels, impact wheels with flat surfaces, 

he wheel is in the form of velocity. single-lobe tangential wheels and true splitter types. The math- 

\s this paper has to deal primarily with a modification of a single ematical analysis is exceptionally comprehensive without losing 
wheel or turbine the nomenclature of which is fairly well simplicity. Full appreciation of inherent disadvantages such as 
$ hed, the term “impulse” will be adhered to as covering the “backed’’ water loss was shown. Tests on impact wheels (40 per 

- and specialized forms known variously as Pelton, tangen- cent best efficiency) and Pelton wheels (82 per cent best efficiency) 

lal, Girard, Schwankrug, pressureless, and impulse or action types are given. Incidentally, this latter efficiency has not since been 

a materially improved upon, considering the small jet size (°/s in 

1H lraulic Engineer, Allis-Chalmers Mfg. Company, Mem. A.S.M.E and low head (50 ft. 

recanted at & mesting of the Milwaukee Sestion, Feb. 20,1923. Also ‘Tests at the University of Michigan by Profs. M. E. Cooley, 

8 or Mecuantcat. Exarngens, Los Angeles, Cal., April 16 to 18, C- E. DePuy and L. J. Hill in 1890-91 similarly included tests on 

1923. Abridged both impact and impulse wheels of commercial forms and with 
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modifications to improve the efficiencies of both. A maximum of 
37 per cent with flat blades and 82.75 per cent efficiency with Pelton 
buckets were obtained, the nozzle being */s in. in diameter and the 
head 92.4 ft. Analyzing the separate losses the authors concluded 
that the bucket efficiency approximated 90 per cent, that the nozzle 
efficiency could be brought to 99 per cent, but that windage and 
friction losses could hardly be reduced below 3} 2 per cent. 

In the United States occasional patent references are available 
back to 1850, but in none of them is there a clear setting forth of 
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tor) 
re 


Charac 
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Fic. 2 CurvES SHOWING RELATION BETWEEN CHARACTERISTIC SPEEDS 
oF IMPULSE WHEELS AND THEIR PROPORTIONS AS EVIDENCED BY THI 
taTIo d/J 


The plottings for the various peripheral coefficients indicate the increases possible 
with larger coefficients than are used at present The lower shaded area indicates 
the approximate limits of proportions and characteristic speeds of tangential im 
pulse wheels, and the upper area roughly the field available for development by the 
cross-flow wheel. The increase in characteristic speeds that is possible is quite 

trikingly shown 


the reaction principle as applied to impulse wheels nor a construc- 
ion suitable for applying the principles until subsequent to that 
date. The earliest written account is that of Atkins, who applied 
for patents in 1853, although issue was delayed until 1875. Ap- 
parently Atkins fully appreciated the hydraulic principles involved. 

It remained, however, for the mining industry of California to 
produce the predecessors of the type accepted universally at pres- 
ent. This was perhaps inevitable as they, to probably to a greater 
extent than any other group of men in the world, were in daily 
contact with large-sized jets of water under high pressure. The 
first application of these jets was for the purpose of hydraulic 
mining, but the developing of power followed immediately. The 
wheels first used were known generally as the hurdy-gurdy wheels 
and they dominated the period from 1850 to 1870. 

The development work of the period 1870-1880 is dominated 
by the names of Knight, Moore, Hesse, and Pelton. The origin 
of the present type of tangential wheel, characterized by its cup- 
shaped bucket for securing full reaction and by its splitter for 
avoiding impact losses, lies with some or all of this group of men, 
but Pelton undoubtedly did most to develop and commercialize 
this form and to him belongs the credit for first increasing the effi- 
ciency to approximately where it stands today. Later modifica- 
tions were made to improve the efficiency, to avoid erosion or secure 
some better mechanical standard, but the inherent characteristics 
have so far remained unchanged. 

A most interesting historical account! and analysis of Pelton’s 
work is contained in the report of a Committee appointed by the 


1 Journal of the Franklin Institute, September, 1895. 


Vou. 45, No. 5 


Franklin Institute. This covered the various works, both Euro- 
pean and American, leading up to Pelton’s, disposed of con- 
tending claims and finally made unqualified award on the basis 
of simplicity, economy of maintenance, adaptability to high heads, 
transportability, newness, correctness of principle, and commercial 
importance, but above all from the standpoint of efhiei ney. An 
appended test made at the U.S. Naval Academy in 1895 by Lieu 
tenant F. J. Haeseler, U.S.N., and Ensign W. H. G. Bullard 
U.S.N., shows a maximum efficiency of 86.56 per cent with 

rin. jet developing only 7.756 hp., volumetric measurement 
water being used 
to date. 

Kuropean practice starting along a divergent line during 
incubation period (1850-1880) of the American designs developed 
the Girard axial-flow and Schwankrug radial-flow impulse whee 
for high head. 


This is the type that has remained unchanged 


Any working mechanism exposed to fluid in motion should di 
sirably have the smallest possible hydraulic radius, that is, the lea 
surface in contact with the water, to minimize losses and variatior 
in velocity. For any given area the circle is the most advat 
tageous shape as no figure has a greater area for a given periphet 

The accident of circular jets used in our western y 
was responsible for a feature of design that was very instrument 
in causing the American design of impulse wheel to supersede 


others. Thuis circular-jet nozzle, later of the needle typ 
by Mr. Doble, obviated pitting trouble and low nozzle effici 
frequently as low as 85 per cent) encountered in the various ! 
of partial annular nozzles, square nozzles and tongu 
characterized European design and were features of pract 
Other than circular jets 
work out advantageously, but so far all types of impulse wheels 
them under high heads have failed or have been superseded 
mercially. 

All impulse wheels have gradually resolved themselves int: 
specialized type known variously as the Pelton wheel, the tangent 


all Girard and Schwankrug wheels. 


wheel, or more generally the Impulse wheel These have be 
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Fig. 3 FUNDAMENTAL DIAGRAM oF THE IMPULSE WHE! 
Diagram is laid out for the axial cross-flow type of wheel, but represents at 
of all types, whether of radial-inward, radial-outward, conical, or axial 


ment 


highly improved, are very simple, efficient, and reliable, and g1 
ually all other forms of pressureless wheels have given way to t 

The last to go was the Girard impulse wheel or Girard tur 
as it is variously known. On account of its relatively large n 

area it had a high characteristic speed and filled a gap not eo. 

by either Pelton or Francis wheels except disadvantageously 
the multiple-jet types of the former. 


CHARACTERISTICS OF THE IMPULSE WHEE! 
Practically all writers of hydraulic textbooks agree in thei 
ment of the impulse wheel that it is known by the following | 
acteristics, the first three applying to impulse wheels in gen 
and the fourth identifying the present dominant type. 
1 A free jet operating under the full spouting velocity 
the operating head 
2 Substantially tangential application of the jet to th 
that is, with the major component of jet velocity al 
tangent 
3 A bucket velocity practically 50 per cent of the jet velocit; 
4 Splitter-type buckets concave on the working surfaces. 
According to definition, characteristic No. 1 is inherent 
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ill impulse wheels. Nos. 2, 3, and 4 dominate the impulse-wheel So lar as water velocity is concerned, the impulse type of wheel 


field at present and have done so with almost no interference for should have the highest speed of any type ol turbine, « xcept those 
thirty years, within which period practically all the development which may be classed within the so-called “suction” field. The 
f modern water-power machinery has taken place. During the water velocity in the usual reaction wheel (Francis) seldom exceeds 
rst half of this pe riod these characte ristics covered commercial 5O to 75 per cent of t} 


nt of the spouting velocity, or the same percentag 


equirements which demanded the slowest-speed wheel that could of that which holds in all impulse practice. The main reason for 
e made under high heads. While certain conditions, notabl ie low characteristic speed of impulse wheels is found in the fact 


gh heads, still demand tangential wheels for about 15 or 20 years, that the whole peripher 





’ \ he Franeis is utilized for developing 
e requirements of commercial practice have frequently exceeded powers, wher t se wheel come ler tl i 
itations imposed by characteristics Nos. 2, 3, and 4, and to meet 
ese new conditions the new torm ol] wheel proposed pv the author 
departed from these three characteristics in a decided and 
} 
Wcal Inanner 
Contrary to the general impression, the modern impulse wheel 
} lowest-speed type of turbine known, although it u es 
highest water velocitt This low-speed type has found 
xter e field of usefuln by reason of its mechanic 
re ( irface exposed to high e} 
. It licit nermitted t] rigil ree 
‘ + ] + 
! \ going be Psu 
ent | | t eed was essenti 
g | 
‘ ‘ ae 
t ? ? ’ 
i ‘ i 
COU - } 1 cle l 
' 
| 
| \W 
\\ 
‘\ 
| 
i = 
7 4 con , ' se tvpe ber r 
Z ge f t lul d l irther « 
i 1 it tne reactl isu l Will 
etheient of 7 ‘ citv in the neiwhbo od ot 60 to YO ner 
2 CO! sted t 90 ner cent te 1) nt impulse type 
3 r ’ : 
Sm . tang ise W ( it be increased ° 
a icing their d er beyond a cert limit illustrated in the lov 
ry l e | icket turns » abruptiv out ol ti 
Y g pat! { The relationship between the charact« 
1-f Speed t 0 puise whe ind its ratio ot whee 
\ ¢ | i 5 et dar I rat the approximate limitations of ce 
f ? , ractice kxeeeding Tie ratios nal ited simpli meal 
that there wi } \ t illed racing wate! vit! 2 inher 
t LOSS ¢ emnciel 
H 
Unit ea ) grown tl I nsiderable px ( 
0 Ossi! r the | 5 M) ve s, strenuous effort have et 





GG AL § ERIS 8 M ER Pan NTIAL | s In such cases, hu n ine! is been such that tl ew need w 
Vi s s } HisroricaL Types a) ' not recogni } ¢] , I r that the art « Ipulse-wher 
sep New Cross-Fiow Ty design went thro he same evolution as did that of reaction-ty] 
80 pe s saliis bx rbine e., mult \ runners, nozzles, « vithout 
tacking the fundamental element of relative b t velocity 
of surface exposed to water flow and the ease with whicl nection of iets on the wheel to avoid interference ee oot 
irfaces may be inspected and renewed overcame one of the lox 50 per cent velocity of bucket and tangenti plication 
eg t problems in high-head turbine design. with its large consumption of wheel periphery were and still 
probable that the intimate association of the low peripheral he dominant factors of the impulse units of even recent n 
nt of 50 per cent with impulse-wheel design results from cture and of all engineering textbooks on the subie 
et that practically without exception authors of hydraulic 


and writers of textbooks on the subject ol hydraulic- I:XPERIMENTAL WORK OF THE AUTHOR 


' nfiy " ] 9] ] } Qc} ' 
design confine themselves almost sol ily to this basis. During the vears 1913 to 1918 the author was experimentir 


to this that the author takes exception, particularly sine Imost continually with flat-angle runners of the axial-flow type 
) per cent basis is usually presented as a very fundamental = -py i. work resulted in the de velopment of the high-speed suctior 
ration of all impulse-wheel design, whereas it really should 


type of propeller runner sine applied extensively to low heads 
) I i 


ty , , eh cy ’ lay ~ + . | | a 
ented as an extreme used to pe rmut of securing the lowest ind | 1 to an uppreciation of the characteristics nect irv to hw 
oe ee a “ys oer yy San : ; 
bucket speed A singh glance at the ‘ plicated 1orm speed in any vane moving in a fluid. In his paper des ribing thi 
ost noteworthy impulse-wheel installation of the last few 


work before the A.S.M.E. in December, 1919, the following state- 


hould be all that is needed to indicate to the unbiased engi- ont was made as covering any water wheel. the ice boat illu 


C. ose id BS RAVE BO already been prematurely and positivels tration incidentally coming undet the classificatio1 ~ IMpPulse 
i) long a certain line, that the desirability of low speed in the... gegined herein. 

It { 4 ee - an eer on ra siemeeil Tha ° - IX, | 

| of these units has long since passed. The unit of Fig. 1 sineiliaitiien: Heletines tinh wisniitilee Olaihh: Mibtidaids Sides naae tes ieitie 
_ ites this point, as do also all of the record capacity units ematical or hydraulic laws that will prevent doubling or quadruplir 
ADK 000 hp or since 1904, uny particular characteristic speed by simply flattening the 








278 


A direct analogy to this is the well-known illustration of relative velocities 
evidences in the sail of an ice boat. 

Continuing this work on high-speed runners with impulse wheels, 
the author in company with J. F. Roberts experimented with small- 
angle single-lobe types of buckets with the jet making small angles 
withthe tangent. The purpose was to secure an arrangement where- 
by more jets might be used on a single wheel without interference and 
to eliminate the splash losses resulting from water discharged 
upward and falling back on the wheel in vertical shaft arrangement. 
The result was difficulty from the “backed” water indicated at B in 
Fig. 6, which was one of the causes of the low efficiency and pitting 
that contributed largely to the commercial failure of Girard wheels 
and other single-flow impulse turbines. In playing jets from an 
ordinary garden hose on small models: of these wheels that were 
running at a high rate of speed (10,000 to 20,000 r.p.m.) a decided 
change in their tune was noticed with various positions of the jet. 
On account of ease in construction one of the wheels happened 
to have been cast without back curvature of buckets, similar to 

this wheel the highest 


the propeller-type suction runner. With 


pitch or note was developed with the jet directed almost perpen- 
the wheel. 


dicular to the plane of This was so contrary to funda- 
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id) 
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mental impulse practice as indicated by all commercial installations 
built in recent years and covered in any treatise on hydraulics that it 
attracted instant attention. Analysis of the condition resulted 
in a series of diagrams such as Fig. 3, and these worked naturally into 
the following algebraic analysis. 

Let 
H 


Jet velocity V; 0.98 VY 2g 


From the right triangle on base OF 


Rb ~/ 1. J 
and from the law of cosines 
Rr = SV + U2 — 20.0; cos A 
But Rp R1, 
. Us + V2 = Vi? + UU; — 2ViU, cos A 


whence 


$7(2gH) + 0.01(2gH) = 0.96(2gH) + ¢7(2gH 
— 2X 0.98(2gH 


2 A, 


cos 


and (see curve 5, Fig. 4) 


@ cos A; = 0.484........ soft 
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Note that varying the assumption of 0.10 7 2gH discharge loss 
has very little effect on the inlet angle. 

For the average impulse wheel the bucket inlet angle is practically 
twice the jet angle, that is (see curve 6, Fig. 4 














B, 2A, 
Proof 
Rp Ry; since relative velocities are practically constant in 
an impulse wheel (exactly so in axial flow). 
Rp = OF (Fig. 3) very closely since B, is always very small. 
Exact equality could be attained by allowing a slight for- 
ward con ponent 
OF OP 
Angle ¢ Angle A 
But A E by ction and BE 2A, 
B; 2A 
{010% 2qHl 
B right triangle 
ON’ 2qH 
4 a 
© a —e fy, P d 
- hy 7 
wat ; “ » Pr 
s 
if WH. « 4 [ 
4 
(5) 
J Vogt 
a 
i ; 
bic. 6 DiaGRaAMs CONTRASTING TI 
RELATIVE VELOCITIES AND Buck 
SHAPES OF THE TANGENTIAL Tyres 
ImMpuLseE WHEELS (a) AND (hb) wi 
SIMILAR FEATURES OF THE CrRoss-F1 
Tyee WHeet as ILLusrRaTep IN Is 
AND ‘ Tut Limi BETWEEN ri 
, Iw lyPEeEsS 18 SHOWN Al ( 
: t 
ee ns x I 
a = 
Uy V2gH: A 3 
(e) 
O10 
tan 
#8) 
Bucket eurvatur LSO B Bb. 1SO 2A By 
0.4584 0.10 
LSO 2 cos tan 
o r79) 
See curve 8, Fig. 4 ra 
With impulse wheels simple relationships may be deduced cj 
comparative purposes as follows, letting J = jet diameter or thick f 
ness and d wheel diameter, both in feet. fl 
The equation for the characteristic speed of the wher | 1s ela 
y r.p.m., x V hp vl 
}{°/4 : 
and the speed is : 
60 6 VY 2gH 
r.p.tn. —— 
ri f 
Assuming $0 per cent efficiency and one circular jet per whee 
TJ“ 0.98 VY 2gH kK H X 62.4 0.80 JH 
Ip. x — " — ~ _ ‘ I 
P } oo Las 
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and cet ttitttihtttit et 3 SEEE rss AAPULSE 
JH3/4 | a Saas eeessisiseaaeseees: = ©-£5T SPIRAL 
Vv hp - 6 mal oC SPIRAL 
1.330 | ‘ 3-Pi STCASE 
; a sn | aa eee ere 2 ACRE SPREL 
Substituting [5] and [6] in [4] gives | eau ee ie sh) ODP RS FLUE 
' 115 Jo = sib tt) Lie ae 1S NAGLER WHEELS 
(7) | dov- 
; 
260m + . 





Most engineers dealing with the subject are Sits eeeei Bs Se eS ; +. 
+* . 
imiliar with Equation [7 expressed for 


























«| ’ 
‘+ ‘ . — 
neential wheel us | » - | 
eaee a ri 
ceo 4 SESE Bees } 
i i= S i : ior 
| exes . ; | 
| + _—-* - + = « + 
being taken as equal to 0.48 = 
" j t+ 
Modern tangential impulse wheels pref- ; ERE REL hme 
, i 
rably have a ratio of wheel diameter to Tint tact 3 | I ietilit 4 
+4 } mt eH - pp pet +t te? a 
t diameter of 12 to 14, with 10 as a 1} ! 2 
desirable minimum. Using the latter value 14% 
r comparative purposes, s L. " 
t 
- ° A rs a a 
Ne LL.5@ : 19 D 
, 2 i 
impulse wheels with single circular " 


; 


s (see curve 14, Fig. 4). 

With multiple jets the limit of character- 
it speed is reached with a solid annular 
jet of width J or when the nozzle area is —— — as eS PELET 
riJ. In this case, assuming 80 per cent jaseaciey +O Age ® ‘ mT Th | 


eff lency, 








© "s » a 
) 4 j x | oe we 
- 2H°/4#V/ dd an 
V hp tT to 
1.330 w ry 
V ibstit 1 with yy, 1n 1} give 7454 
z BO 88 vs 
N Od c= Tr) tau 
ive ww V J /d FR i 1, 
po ple Lgl gg gb eS 
cting for the oment the jet angel a. £8 @2 2s ° ° 23s 3: 
4 r the d/J ratio lO a ned above 
\ 71 © 10 
| 7 \ | Hy | } | 4 \ I 
“ines I l nuiar are of the 1 zzle | 
eltlective on account ol the inlet 
the jet expressed in [1], Equation pp : 
ist be altered to read 7 vy . 
" ped th I 


curve 16, Fig. 4), since the quantity and consequently the hp. Dh 


. , +apmic « sé etaw ime ge $8. an wnael ernest . — tha 
is the axial or radial component and N, varies as V hp CTS a5 VOI MR PUse OF BRRUIAL EDU nM account OF Une 


significant relationship between wheel speed and T ingle ease With Which so ! iny jet iv pe used = to torm a minus $ 
is wn perfectly in Equation [1], the graphical showing being WhiTeing J! , a oe radial impulse mixed-How im- 
cul No. 5 of Fig. 4. pulse,’ ete., for reasons connected with the noticeable feature 


Considering the fact that this relationship is based on the funda- various mechanical arrangement “Cross-flow” seemed ¢ 


mental requirements of an impulse wheel, i.e., low exit loss and  8ppropriate not only because it so aptly deseribes the di 
( tant relative velocity (resulting from no change in pressure) in th ae aa el but because it so di ee 
: . 7 . ‘ , a. ty tad 4 +h. 1)? + ] 

t itself, the curve mav be used for some very broad conelusiot ection of flow as « isted to that in the preset 

main one is this: re universally known as the tangential type 

lin impulse heel ork 7 t function of the yl [he 

ecieiiial 7 , \DVANTAGES OF 1 Cross-fLow Type or Imi SE WHE! 

he jet angle is zero as in accepted present practice, the speed, rhe cross-flow wheel, aside from its advantage 

is a function of ¢, is the lowest that can be obtained with- matically corrects one of the defects that contributed greatly 

reventable loss. As the angle of the jet inereases to 45 deg the failure of single-flow impulse turbines such as the Girar 

lative wheel velocity increases from 50 per cent to only 69 other partial wheels The “backing” of water in the wheel 
| nt of the jet velocity. From this point, however, the m« ilting in its being dragged around with tl vheel ar iltimate 
r increase is effected. For example, from a 69 per cent coeffi- discharged at wheel velocity at about half its original veloci 
C) it 45 deg. the speed increases to 100 per cent at 61 deg. Vhis results from impact due to the large angle between the relati 
combined with the obvious departure from the tangential water path and the surface of the bucket at the point of impact 
uk present practice led to the following designation of tw point B, Fig. 6 (6)|. The slower the speed of the bucket, the 
cla of impulse wheels accordingly as the major component greater the curvature and consequently the greater the impact 


jet velocity is along or normal to the tangent and “backing” loss 
fungential Impulse Wheels—Jets making angle less than 45 With higher speeds the bucket becomes flatter and the “backing”’ 
deg. with tangent. loss with its poorer efficiency and greater tendency to pit is mor 
uckets decidedly concave, curvature greater than 90 deg. and more reduced [see B, Fig. 6 (d)| without resorting to the un- 


Aiink 


icket inlet inclined backward. desirable expedient of increasing the number of buckets. In- 

( -Flow Impulse Wheels—Jets making angle greater than  spection of the successive diagrams of Fig. 6 indicates how the 
45 deg. with tangent. angle of impact between the jet and bucket is successively reduced 
Buckets flattened, curvature less than 90 deg. as the speed is increased and the bucket correspondingly flattened. 

, ucket inlet inclined forward. The author believes that this principle can be utilized to eliminate 











SO MECHANICAT 


st reduce the efficiency losses and pitting troubles 
1 with the Girard types, and with it there w 
lial and axial and even conical or mixed-flow i 
In combination with nozzles designed to del 


: 
fficiencies and more unifot 


( \pcr- 
ill be a rapid return 
npulse wheels. 
ets with 


m distribution of velocities 


ver circular 
their higher 


r 
cross-flow wheels can be applied to a considerable portion f the 
| which there is at present no design except the disadvan- 


tageous multiple-runner or multiple-nozzle types. For low heads 
ind small powers or where efficieney may not be of the greatest 


importance the circular jet may be dispensed with and rectangular 

partial turbines 

or even solid annular jets (full turbines) may be utilized 

rhe wheel does have an inherent disadvantage from 
| 


ets arranged to partly cover the wheel periphery 


cross-flow 
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desirability of getting the water positively and Way 
the wheel IS Lp pocare nt The Cross flow desig er hock Ing 
does the feature of single direction of flow 
out “backed” water losses, lends itself admirably il 
ment. This is particularly so as in extreme cases multipl 
nular jets may be used without injurious interference, a 
elemental jet uses such a relatively small portion (see Fig. 5 
periphery as contrasted to the tangential type where each } 
for its working space a chord subtending a relatively larger 
lig. 7 presents the entire field of hydraulic-turbine — pr: 
On this diagram are plotted the heads and horsepowers « 
tically every water wheel of note ever built, particularly 
that extended the developed field in any direction, regard] 


in efficiency standpoint. The relative velocity between jet and type or nationality. The upper field above the line 7 
uucket is the lowest (50 per cent of spouting veloci na tan marked X) are of the impulse type. TI below the 
gential wheel and higher in the cross-flow types example ire of the rea Francis or s P 
P £ 7 
= 
fw» 
j j A 
Le% 
a & 
\ 
- 
i 
i a 
> ~~. 
Ue ’ — : 
N\9 
\ 
Mt 
; 
j 
} 
——7 93 7 rate. | 
7 
hig. S SvuGGEsSTED APPLICATION OF THE ( ss-F Li P aN Im sk-WHEEL | r of Cos \ \ 1 
rhe irge angle of incidence shown is obtained y simply ra w the t abov ita tia t flow it " i 
the upper right of the figure shows a bucket for th a cross-flow wheel and de i to ite d ! he dischar ind ‘ 
for a 100 per cent coefficient the relative velocity is practically twice to the right, or above the limits of the fis 


what it is in a tangential wheel. This, of course, involves a greater 
friction loss, but in actual practice this may be offset by reduction 
of windage and splash losses and particularly by the possibility 
of developing more power in a given working volume of space swept 
by the buckets than it is possible to do with the tangential type 
see Fig. 5 

Vertical impulse 
when large capacities are considered, these being similar to thos¢ 
vertical re- 


wheels have certain mechanical advantages 
which underlie the popularity and economies of the 
action units and in addition incorporate the possibility of feasible 
mechanical arrangement of more jets than possible with horizontal 
types. Engineers experienced with impulse work, however, ar 
familiar with the 
zontal wheels having but a single jet and can appreciate the condi- 
tion that must exist when several jets are played on one wheel 
When it is further considered that all the upwardly discharged 
water that falls or is spattered back into the path of the buckets 
must again leave the wheel at practically wheel velocity or half 


its own initial velocity, and that this represents a total loss, the 


tremendous disturbances that exist even in hori- 


as yet undeve loped. 
Undesirably low generator speeds have so far restrict 
development below and to the right of the line R-# | 


and transportation limitations retard although do not 


extension to the right above the line R-R. The mire 
points at the top ol the sheet arises from the difficult 
from extremely high pressures (above 3000 ft. for exa 


withstar 


difficulties in securing suitable material for 
stresses, and the comparative infrequency with whi 
head conditions are encountered. Undoubtedly the next 
units of 100,000 hp. capacity, and 


will see possibly 
in the neighborhood of 3000 ft. 
ft. head are even now being worked out in detai 
The significance of Fig. 7 so far as this paper 1s Col 

in the comparatively undeveloped gap existing betw 

pulse and reaction types. This gap exists by reason ol 
ence between the highest impulse characteristic speed 
ft-lb. units) and the lowest 


10). Even the multiplication of jets and nozzles incor 


70,000-hp. impulse unit 


reaction characteristic sper 
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l including riou of J ( 
Cy | > \ Krug whee! \ t ( 
thor ha en tal il e a flow ( 
ti reason of its advantage but because of ce 
mechani gements and ti the ack 
intag ) u the tangential arranger 
thr ul is details of di n which i 
nat i ‘ vere used to secure flow 
t ur Ix Istive rch has indicated no 
! ot ! ] I 1 iijust ( } ive 
( ed against 1 bucket t angles greater 
- 
curing higher specific speed in the impulse 
I ( Clal significance is indicated by the tact 
dients have recently been used to raise 
e ¢ rallel with surprising exactness the mul- 
minated reacti field during th 
Lol ( liting l ttempt vate! wheel 
g nfined at first to using multiple ru 
eriphe ed the start | er tl re 
t ved lines videning t t ( 
g thi tv ( ter, and fina n inere 
A \ ‘ ‘ eit 
lesig ith tl ( 
} ot) t Q ! iltipl T ( { rik 
t Dol ( cing the us irger pe or 
ry (large t area) and high speeds 
1 the histor Oo eaction-wheel development 
the point where for a large field of head and 
trical designer is ahead of the wheel designer in 
he deve nt high-speed impulse wheels there 
rienced a return to the single wheel and pos 
halt setting, the two features that so complet 
the tremendous advances experienced in the reaction 
| t decade 


i not mean that the tangential wheel is to be displ 


i 
ould be supplemented. For a certain range of head 
i very wide range at that—it affords a perfect solu- 
it harmonizes with desirable generator speeds wit! 
ciency and the utmost simplicity and durability 
aU) wer heads and larger 

hil 


ile the 


capacities that new designs are 
elements of the machines themselves are not 


mechanical complication or hydraulic losses as serious 


As uch caused the multiple-runner reaction turbine to be 

sei by the single vertical arrangement, the general complica- 

a: ler passages and governing mechanisms and possibilities 
OVW 


rierence are certainly such as to be expensive and un- 


Power from Tides 


i en mere i he 
ippre e difficulties t ‘ 
have ¢ : He subi on 
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ul nie Dr. G 
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{ i { on i ng { il il ) if ( range 
Lt I mea in! 6 Cqua { alli 
t is possible rv definite idea of the pows it would 
e available Chree cases may be ec lered First, wor 
ng <« ‘ uy cl the least rable ist i lAKING 
tiv isual allowance l storagt IpDD thie itput ma 
umount to 7680 b.hp. continuous 24 br. working In the second 
ise, Operating on rising and falling tides under natural head, the 
output rises to 12,400 b.hp. Finally, if the scheme be arranged to 


work with rising and falling tides with constant rates of rise and 


laximum output of 13,150 b.hp 


fall in basin, in 
| In these estimates it is 


ittained if a 
the energy 1s absorbed. assumed that the 
primary turbines have a mean efficiency of 75 per cent, but this 


value may be too high, for under the extreme variations of head 


the efficiency of any constant-speed turbine falls off rapidly 








Lignite Char: Its Production and Possibilities 


By O. P. HOOD,' WASHINGTON, D. C 


Lignite char is lignite which has been dried and distilled in an oven es- 
pecially designed for the purpose. About two and one-half tons of rau 
lignite reduce to one ton of char, the heating value of which is about 12,000 
B.t.u. per lb. While raw lignite can be used satisfactorily in large steam- 
raising operations the author believes that the search for a means to improve 
the fuel must continue. American lignites do not briquet well without 
the addition of a binder, and the Bureau of Mines has therefore been led 
to investigate the possibilities of an inexpensive carbonizing process and 
the use of the- resulting lignite char direct without briquetting. This proc- 
ess is briefly described in the paper. 


HE greatest difficulty with our lignite is the fact that in 
early every district where it should be the natural fuel 
it is put in competition with high-grade fuel. We are all 
spoiled by having been blessed with an abundance of the best, 
so that we are impatient with the limitations of lower-grade fuels 
If we had been obliged to go down 2000 ft. or more and win good coal 
from thin seams in scattered districts as they do in Europe, we would 
have long ago worked out a successful technique for utilizing out 
lignites. Canadian and North Dakota lignite must compete with 
anthracite and with Pittsburgh and Illinois bituminous coal; our 
lexas lignite must compete with gas, oil, and Oklahoma bituminous 
coal. It is evident, however, that there must be a price at which 
the lower-grade fuel will begin to be attractive. In round numbers 
the ratio is somewhere in the neighborhood of half the price of good 
coal. With the rising price of bituminous coal we are fast approach- 
ing the time when this ratio will be common. 

The handicaps of lignite are well known, but not always properly 
valued. The heating values of high-moisture fuels are somewhat 
misleading. The heat carried by the moisture is recovered and 
measured in the calorimeter, but is not fully utilized in a boiler fur- 
nace. The B.t.u. ratios, therefore, do not give the relative possible 
steaming values of the fuels if comparison is made between a high- 
moisture lignite and a low-moisture bituminous coal. Although 
the ash percentage may be low, there is usually a larger total amount 
of ash to handle in a plant using lignite. The fusing temperature 
of the ash is usually low, making high rates of combustion difficult 
and requiring larger grate areas and furnace volumes than with 
higher-grade coal. Notwithstanding these handicaps, with present 
technique, raw lignite can be used in large operations, and good 
efficiencies and reasonable capacities can be obtained. The prob- 
lem is largely an economic one. When raw lignite is cheap enough 
in comparison with better coals it will be used in large steam-raising 


ope rations. 
IMPROVEMENT OF Raw LIGNITE FoR FUEL PURPOSES 


The search for a means to improve the fuel, however, must con- 

tinue. A fuel classed as lignite in northern Bohemia, and weather- 
ing much as does our lignite, is as carefully prepared for market as 
is our anthracite. Seven prepared sizes are offered to the market. 
taw lignite can probably be somewhat improved for steam raising 
by sizing the product more closely than is common practice. It 
is probable, however, that an improved lignite product must first 
cater to a special trade that will pay a special price. This is illus- 
trated by the vision that has been so frequently held of improving 
the lignite by some process involving briquetting. Unlike the 
German “Braunkohle,” our lignites do not make a stable and satis- 
factory briquet simply by drying the lignite and briquetting by heat 
and pressure. They lack sufficient inherent binder to consolidate 
and waterproof the mass. The necessary added binder increases 
the cost and hardly improves the quality. A quite satisfactory fuel 
can, however, be made by briquetting lignite char, and it is probable 
that some day such a fuel will be in common use. 

There have been hopes that through the recovery of by-products 
sufficient credits might be obtained to materially lessen the cost of 


1 Chief mechanical engineer, U. S. Bureau of Mines, Mem. A.S.M.E. 

Contributed by the Fuels Division for presentation at the Spring Meeting, 
Montreal, P. Q., Canada, May 28 to 31, 1923, of Tue AmMerIcAN Society 
OF MECHANICAL ENGINEERS. All papers are subject to revision. 
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briquets. Profit can be shown on paper, but such a process is ¢ 
sentially a large-scale operation requiring a large investment ar 
very substantial financial backing by those familiar with techni 
enterprise. It is difficult, therefore, to start such an industry, { 
there is no opportunity to begin small and grow up, returni 
profits into an improved plant. Capital familiar with techni 
enterprise { inds less | AZi gh is ventures, and capital unfamiliar w 

such enterprise Is apt to be misled and lost 


LIGNITE CHAR AND Its PossIBILITIES 


Vith these facts in mind, the United States Bureau of Mi 
a investigating the possibilities of a somewhat different prog 
which has for its main features an inexpensive carbonizing cd 
and the use of the lignite char direct, without briquetting. |] 
market for the char can be developed, and the small mine can 
duce char, there would be provided means for a natural evol 
of an industry that in time might realize the larger vision of bri 
ting and recovery of by-products. Lignite char can best 
scribed in a few words as a fuel rather near in analysis to anthr 
coal, but softer, with a little more volatile matter, and thus kit 
easier. In size it grades from pea coal to smaller sizes, ar 
stable product. Whether a market can be de veloped lor 
fuel at prices around five dollars a ton at the mine, remain 
shown, but it is at least encouraging to know that German. 
last vear 400,000 tons of similar material for domestic heati 
cooking. This fuel burns well with natural draft whert 
bed, about 1'/. in. in thickness can be maintained. Base 
cook stoves, and other heaters ean be adapted to use tl 
factorily. The Germans have developed a special stove, 
the fuel on a bed of ash in an enclosed drawer. There is no 
fuel in the ash and our lignite char used in such a stove heats 
sufficiently for baking operations and will boil water. It 
very clean fire, is smokeless, and the char is clean to hand 
is, however, slow in getting under way as compared to 


PRODUCTION OF LIGNITE CHAR 


To produce the char a very simple oven has been devi 
greatly reduces the investment from that needed for ovens 
fore proposed. If lignite be passed through a combust 
moisture is first driven off; then combustible gases are distil 
finally the solid carbon is burned. There is a considerable s! 
in volume and a complete absence of caking ~~. The 
are fairly distinct one from the other, so that the flow 
through the combustion zone may be so regulated ha but 
the fixed carbon is burned. The combustion zone ean | 
tained by burning some of the distilled gases within the mov 





of lignite, and such direct heating is more efficient than w] 
must be transmitted through refractory walls. The hot gas¢ 
bustion also pass through the mass, driving off the moisturs 

parting fairly cool. It is something like an open-top lime ki I 
process has proved simple and efficient. Ov the gas driven: 
of it is used in the combustion zone, and in addition, less t] 7 
cent of the weight of the original lignite is burned That t 
the fixed-carbon loss in the process for drying and distillins 
than is usually found for drying alone where separate driers ised . 


Passing the combustion zone the lignite enters a lower secti 
ted from the air, where it cools and is then removed 
obtained by such & process may, of course, be briquett 

An oven of this sort was operated at Grand Forks, Nort! 
during the past summer, and about 400 tons of vari Nol 4 
Dakota lignites passed through. In February about 101 
Saskatchewan lignite was tried to discover whether this 
any special problems. 

About two and a half tons of raw lignite reduce to one t 


and the heating value is about 12,000 B.t.u. per Ib. Th stul » 
is very low, and the char can be stored without danger of { r ate" - 
radation in size. Where the freight charge is heavy it w be ap p 


advantage to ship char instead of raw lignite. 











Aluminum Bronze as an Engineering Material 


| WwW. M ORS] \ 
Y ALUMINUM BRONZE is meant ot the 
metallic coating used on radiat ( ig 
reliable metal resembling 0.35 1 ‘ r] wedi 
emer steel to a remarkable degre inst l 
erent, but the mechanical properti ich the same It 
ts alternatior stre unusually we 7 iperior to nea 
f the non-ferrous alloys except monel metal in this respect 
im bronze is essentially 90 to 2 1 r and & to 
ts of aluminum, while monel metal ppl two part 
ickel to one part of copper Natur etals behav 


rently with re to 


corrosion. but 1 h al 


+} 


y 


r endurance- 
machine the 
bronzes r¢ 
1500 blows before 


while the ms: 





bronze 
(nH) 


“ 
| 


it aluminum bronze, in spite « { 


yl nt and proportional limit « Who in a tel 
Lomanganese bronze in endurance 
re ( to 


fatigue, and therefore j 


the 


mment 


Alloys | 


ftesearch Committee of the British 


ol inical Engineers. Many practical tests have confirmed 
a e above statements, so that an engineer in search of a metal 
t tand fatigue should consider aluminum bronze. Such parts 


a for air hammers and foundation bolts for drop hammers are 
{ vil 
- pit 
} 
er strong 


g bronze, manganese bronze, has many admirab 


Aluminun 


proved its worth in this field in such parts as worn 


( 


Tu 


but it is not adapted for bearing surfaces. 


v is kivery day’s output of 1000 Ford trucks earries 

he of this metal in gears. Extensive tests of aluminun 

vl ears against phosphor bronze in one-man tanks during the 
man, Division of Research Extension, National Research Council 
num Bronze Alloys, W. M. Corse, Trans. Am. Inst. Metals, 1915 

V ». 202 

\ num Bronze, Some Recent Tests and Their Significance, Corse 
and mstock, Proc. Am. Soc. Testing Materials, 1916 16, part 2 
p. 118 
IR2 
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\IACHINABILITY 
\I aluminum bronze have . 
ioned, but it has its drawbacks. First, at least at present, j 
the difficulty of machining, compared with other bronzes or brass¢ 
This does not mean t it cannot be machined readily under proper 


mpared to ordinary 
ore diffic ult to handle 


+} 


conditions, but tl bronze, 


1achine 


Drass oO! its 
mak 
arp tools, kept sO, 


Ample lubricati 


excellent 


toughnes in the n 
ie proper angle are essential to succes 


ary. With these precautions 


Shor 
i }). 


~ 
mis nece 
ck Tie 


Aluminum bronze most 


iob ean be as is evidenced every day at the 
in Detroit. 
steel in its machinability. 


When one sees t] e sts 


acks of golden-bronze worm wheels in the 
r department of the Ford Company and examines the polished 


factory nearly resembles 


ved 
surface of the gear teeth left after the machining operation, there 
ean be no doubt that aluminum bronze as an engineering material 
has arrived and that its excellent properties have been made avail- 
able to the engineer because scientific research solved the problems 
of its manufacture in the foundry. 
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Che second objection to aluminum bronze 
might be 
more than that of brass or bronze. 


its cost, which is about 25 per cent 
But when 
Cc ympared to special bronzes with somewhat 
similar properties the difference Im Cost 
disappears. 


Like all high-grade metals it must be manu- 





factured under careful supervision, and mor 





than usual care must be used in the casting 
yp and foundry. \lur ze 
. nd ised 
MANUPFACTURI l with al t 
juired 
( harles Vickers, in his book, Metals and ( in 
Their Alloys, just published, devotes a imyv pr rt 
x rate oy l 
iapter to aluminum bronze and goes into the a ) 
manufacture and properties of the alloy O per cont alumnus 
thoroughly Vickers devised the flux or de- t-1 ( itt 
1 . ° . Fi ’ NI cy f ) eR ( 
gasifier that made the casting of aluminum ~*' . ne oF H SP \ , S 
; 1INUM-BRONZ g Ma PICA ) 
bronze a coiumercial success in the sand D cae 
foundry, and to him we owe much because ol * 
his untiring efforts in investigating the complicated problems Phe 5 p in 
mnected with its manufacture. Vickers patented an alloy of ets. It r : ! tre 
opper, aluminum, and iron which shows markedly improved — ¢y,joati bin. of erent. Wi 
properties over the alloys without iron. Previously iron was con- trengtl 5.000 ; wi 
sidered detrimental in the manufacture of aluminum bronze. but Phis high elongation for f 15 t t 
as a result of Vickers’ work many combinations of copper, alu- Ue of the mater iit 
minum, and iron are possible and enable is to make a series of alloys Phe Saas cond ake sii 
with widely varying properties. ind sheet form ) l~ ’ 
George IF. Comstock has investigated these alloy s metallog iph nnection witl tl ‘ 
‘ally and published numerous articles of value on the subject bronze 
Ty . . "7 14] os 3 aid : 1} isin? t} 
lhe author has had the privilege of being associated with the work celta: ite lon Mada . 
of both Vickers and Comstock from the beginning, and has assiste« s higl 130.000 sa 1 pe 
in the commercial d velopment of aluminum bronze ince LO ]4 ile t ti 
] ‘ ) } 
He heartil agrees with the following quotation from Ir ~ ; : 
: 5 1 é his mat 
Sperry vnich, when written in 1905, was a propher ul Microg1 1,2 I i ‘ 
ce become an accomplished fact. of 8 per f 
Whi 1 ing 0 iminum bror t id t | 
nz I do not thi 1 I ed prop 
| e had full is much t do w ! 
ther the r that I firmly li imin Z 
vith defeat, not beea its lack « engtl it fron I 
i \ t ich I i ‘ | Ze Will a I lI 1 
t it rt yn that no one has yet mastered it t ‘ ; 
that successful castings may be continuously turned out When tl 
been done, and at some future time it will be accomplished ! Rods in 8 per cent n im | i 
bronze will replace manganese bronze as it has been replaced itsel mately t ! | propert t t H 
The addition of manganese to the copper-aluminum alloys wa tomary to furnish them in & m lium temp ‘na 
, ‘ , ; , 80,000 Ib. per sq. u ind an elongation of 50 pet 
investigated by W. Rosenhain and C. A. H. Lantsberry at thi ; 
. ae . 1 [big ) ow the tructure ot a rod i thi I t 
National Physical Laboratory, leddington, I:ngland, and described The 10 per cent aluminum bronze h t « rse, tl 
by them in the Ninth teport to the Alloys Research Committee ot strength and lowest el tion of this seri Ow t 
. : ‘ , ~ c onl ery slightly cold worke« does 1 have the 
the Institution of Mechanical Engineers of Great Britain. In in be only ver — pn rked, it does not | t 
one ; roperties as shown the other alloys Its tensile strenet 
general, the addition raises the yield point and tensile strength — ! 


as 75,000 lb. per sq. In 


without diminishing the ductility. 
in the form of 


1 Brass World, vol. 1, p. 400. 


demand for this class of material 
hot-rolled sheets, 
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per ton, delivered at the plat { 
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modern central stations 


Power. Two 


industries of 11 to 12 mills per kw-hr. 


supply 


powel 


Transportation. Thirteen important railroads mak : 
within 175 miles. The Ohio River is navigable all the y 
between Pittsburgh, Huntington, and Cineir 1 being 
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is used as fuel for these furnaces, the capacity of each being abou 


25,000 Ib. per 24 hr., the sulphur in the material being reduce 
from 20 per cent to 0.005 per cent. The mechanism for ear 
furnace is operated by a 5-hp. 220-volt 900-r.p.m. back-gears 


omplishe 


roasted matt 


mperature under which roasting is a 


to 500 dee. fahr 


The t 


2000 deg ahr 


motor, 


Irom 


Varies 








Water. Both river and borehole water of goo is discharged from the furnace by gravity into large buckets, grout 
ivailable, the latte it an average depth of 60 t arcoal being mix with the hot material discharge 
Construction was commenced in 1921 and the plant it its red takes place from the time it leaves the re 

in operation in June, 1922. Fig. 1 is a general view irnact 
of June, 1922, and Fig. 2 a plan showing their general Large flues wit! imerous baffle cilitating recover 
1 table dust, we La en special attention in these furt wes, the 
(RUSHING. GRINI ee (“Al N¢ YEPAI : 
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} ‘are § | 1) | tha 24-] by 16-i ay neher } ne e rovid ‘ ‘ . nsion a briecl nild y for the 
Ox cars and put through a 24-in. by -In. Jaw crusher, being Is provided as an extension a brick building r the 


reduced to about 1'/:-in. product, and is then fed to a No. 8 Krupp- 
type ball mill to be further reduced by dry grinding to Pass a 
16-mesh. The crusher and mill capacity is about 45 tons in eight 
hours, so that with the installation of a large storage bin with seven 
days’ capacity for ground matte, this equipment ¢: 
intermittently to suit the convenience and arrival of e: 
The crusher, ball mill, and elevators connecting them 
belt-driven through a 


in be ope rated 
irs of ravi 
material. 
with each 


}: 
1ne- 


other and with the bin are 


a 125-hp. 900-r.p.m. 3-phase high-torque 


shaft by | squirrel-cage 
motor. 

The ground matte is then introduced by mechanical feeders to 
roasting furnaces, of which there are three, the material being 
handled between the bins and the f 
electric traveling monorail trolley hoists. 

The roasting furnaces are horizontal, 80 ft. long by 17 ft. 
and are of a modified Edwards type, the material being 
along the hearth by 32 rabbles operated by mechanical chain and 
gear transmission ana mounted directly over each furnace. These 
rabbles are of cast iron with monel-metal shoes, and are hollow, 
being designed especially for efficient water cooling. Natural gas 


} ) +x 
nD 2.-ton-capacity 


irnaces 


wide, 


moved 


charcoal. ‘egular sticks 
passing over a conveyor provided with a magnetic pulley t 
any stray metallie substances, is delivered to 
driven by a 10-bp. 220-volt 900-r.p.m. motor, to be pulver 
'/in. size. A bin for the storage of crushed char 
provided, but the capacity is not large as it is inadvisabi 
this 


Charcoal is procured locally in i 


a gyratory 
al out 


the possibility of spontaneous combustion, to store 
in large quantities in ground form. 
The cooling of the furnace rabbles takes about 100 gal 


min., 


pel 
heat is utilized by pumping the water to the boiler-fe 


storage system of the auxiliary power plat t 


the temperature being raised to 160 deg. fahr 


THe REFINERY 
The refinery department contains two open-hearth 
arranged for firing by either natural gas or oil. The capa 
each furnace approximately 35,000 lb. per day. 
The electric traveling monorail-trolley hoist system ead 
referred to operates between the calciner and the refinery depat' 
ments, delivering the roasted monel-metal oxide from the calcine 
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irnaces directly to large feed hoppers mounted over the open- type, four with hearths 7 ft. by 20 ft. and one with a hearth 7 ft. 
earth furnaces. The telpher also delivers to the same feed hoppers by 14 ft., equipped with manual control and automatic air- and 
round charcoal from the crushing and grinding department and — gas-regulating equipment 
mounting to approximately 25 per cent of the furnace charge Owing to the weight and toughness of monel metal the hammer 
vy weight. The heat utilized in furnaces of this type does not are of a special design and possess some novel features. The 

eed 15 per cent of the value of the fuel. and a 600-hp. boiler of 16,000-lb. and 10,000-Ib. ] ers are ed r cogging or bre g 
waste-he at ty pe, with ~ iperheate - is conne cted is close us down ‘| he oe | ire Ol i Spt ial d ul Irae 1 1M na 
eticable to each furnace, Fig. 3. The steam generated is are built of st ighout. The main cylinders are bushed and 
| by the ste im hammers and in the auNiliary power le Inf ilves of a ring ect my « tea na t 
Chere ire aft the side of each open-he irth furnace pecial time alle ing lu { | ! the operator. ha f 1 e] 
ned tanks used when making monel metal in shot form in their const Phe cht of e frame of 1 16,00 
is accomplished by using a movable tapping spout and direct- hammer 14,000 | the tot ( 
he stro of metal into water. There are also two electri: 370,000 | Tl es are held together at th \ 
es, one known as the Moore, having a normal capacity o n ive t-ster LS rigid 
ti per heat, and the other a Heroult, with a normal capacit ve t to the falling tis 15 ( 
en tons per heat. The charge floor is 100 ft. by 35 
einforced-concrete construction. The surface 
ibject to rough usage, has an additional reinforce- t- 
It y grating 
inery department is equipped to produce mon — 
t ‘ ectly I the pen-heart! rnace a) | 
el irns In t if ie the } 
Irnact toget he elected sera} In tl : 
is Iar done the power consumpt Varied j ? 
12 to 714 kw-hr. per ton of melted monel metal }} 
Yue CuippInc DEPARTMENT 
er t ire a uniform hammered or rolled product 
t i quality the outer skin of the monel-meta } TE 
must first be completely removed. Previou aterm a 
has been to remove this outer skin entirely bi — a, 
g with pneumatic hammers, a costly and laboriou 
iments on a small scale demonstrated the econom & @=2@ 
ties of milling tl] irface of the ingots, and thre 
vered milling machines belt-driven from a 20-hp ‘ 
re installed in the chipping department. Ap 
tely 250 lb. of metal is milled from the large ingot 
ial cutting time of 2 hr. 40 min. The total time —— \ atin Se pe] 
the ingot, ir huding resetting of tools, turning ay EF LTA SEER FE iz 1- ig! fT 
unping of ingots 1s 4 hr., thirteen operations being . TT 
Kight-inch mills are used of special design wit! Wig aye: 
y steel bodies, case-hardened chip breakers, and 
d 1!) gin. by */¢in. high-speed-steel blade Phe : . ' —- ‘ 
set in the body so that the rake angle whicl . . . \ iH Yes Power P 
blade makes with a radial line is 15 deg 
( f special design are used to mill the corners of the ingots ifety ! 
lis run at 16 r.p.m., taking '/,in. depth of cut witl guides 
' “gin. and 4°/. in. per mi Angular cutters are run at 38 Vhe v the same genera t 
5°/s in. feed per min they are of the two-leg ! s cast Iron re 3 
d chipper cannot consistently chip out more than 1200 — steel. Special shapes are forged on these hammer n addit 
) sq. in. per eight-hour shift, or approximately two sides of | to the usual forged wor 
monel-metal ingot, whereas one milling machine finishes - ; 
very four hours. This time will be considerably lessened RoLLING MI 
ichines with improved devices that have been ordered Phi s consist of two departments 
ie ingots have heen milled they are taken to the chipping a Merchant and wire-rod mills for the prod iction of si 
ind carefully inspected. (Any small defects that are not bars, billet roas Ol ‘rious sizes and shape nd 
eliminated by milling are chipped out by pneumatic rod in e 
immers Compressed air for chipping and miscellaneous b A sheet 1 for the production of hot ind cold-1 ed 
ipplied from two direct-connected electrically driven t 
air compressors located in a corner of the chipping On a int of the extremely tough character mone 
here most of the airisused. Each compressor will deliver and the tendency it has of cooling rapidly, it is necessary to ha 
it. per min. at 100 lb. gage pressure, and is driven by a mills of great strength and rigidity. The type of material 1 
- synchronous motor running at 257 r.p.m. is similar to alloy t teel and it is very necessary to have 
= ; with 1 ri ork and general finish the best of its kind and 
Tue HAMMER SHop are equipped with fittings that require a minimum of adjustment 
epartment receives the ingots from the chipping shop The hammered ingot or bloom after being overhauled to remove 
ts vary in size, depending upon their ultimate use, the any scale or surface imperfections is delivered to the 24-in. sheet- 
, 


rtion being about 13 in. by 13 in. and weighing up to bar mill, located in the merchant-mill building, Fig. 4. This 1 


| Che equipment consists of one 10-ton crane and four consists of two stands, the first stand three-high and the bull | 
SU ammers of 16,000 lb., 10,000 lb., 3500 Ib. and 1500 Ib. | or finishing stand, two-hig] 
. A] respectively, together with the necessary handling equip- The handling of blooms to the heating furnaces and thence to 


} 1 
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Chere are five heating furnaces of the Stevens regenerative the standard mill tables is by means of a Brosius charger. The tilt 
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being 30 and the maximum sheet width 48 in. The present 
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two finishing mills and two roughing mills, 
h finishing mill having a roughing mill of its own. The roughing 
balanced and are driven by fully enclosed cut gears, a 
rather new development in sheet-mill practice, giving a very smooth 
movement and reducing the tendency of the pinion teeth to mark 
the sheet. A specially designed drag, known as the “Conklin” 
drag, is furnished. The roughing rolls are screwed up and down 
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1 motor drive 10-hp. motor being used whicl 
e top of the pinion housings Phe mai or to drive tl 
i 1200 », motor whic reared W | iad | red uri 
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by three blowers, of 4000 cu. ft. per min. capacity, wl 


Natural gas | 


The annealing furnaces are equipped wit! 











furnish the air for the six annealing furnaces 
in all furnaces. 
man-type charging machines. The crane capacity over tl 
is 30 tons with a 25 per cent overload and a 10-ton auxiliary. 

The 26-in. cold-roll mill at the south end of the building « 
of four stands of cold rolls driven by a 300-hp. motor. Const 
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TABLE 2 COEFFICIENTS OF HEAT-TRANSMISSION FOR 
PIPES AT VARIOUS STEAM TEMPERATURES AND 
FROM COVERING PIPE—SUPERHEATED STEAM 


SAVINGS 
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saturated steam. A comparison of the values of Tabk 
2 and 3 for saturated and superheated steam in covere 
pipes brings out the fact that for the steam-temperatur 
range from 100 to 200 deg. cent. (212 to fahr 
with either saturated or superheated steam, the he 


392 deg. 




















ae ae " . transmission coefficient K remains practically the san 
thr } | With increased temperatures this coefficient shows 
( B < : ° ° : . 
d scale : ering, tendency to rise considerably. For temperatures from | 
8 oun | B to 200 deg. cent. (212 to 392 deg. fahr.), A for lines w 
—= — pipes and flanges covered is about 0.47. It increases, | 
od - 
- ; ever, with the steam temperature, up to 0.69 at 400 d 
y.. O. 4; SO 4 2 2 { iS] ’ t i 
2.48 0.47 Sl 2.42 0.38 1.2 cent. (752 deg. fahr.). 
} 0.47 81 2.52 s 1.7 While from the tests one would conclude that the dir 
eae niga! pashges afte vgs : radiation losses for superheated steam are not appreci 
= pe } 82.8 , ie ( su r . 
g ‘7 @ © , ‘ lower than those of saturated steam of the s ime ten 
2.8 0.47 83.8 9 ) ature, there are, however, a few other points to be 
“ <n as | wa .3 sidered in estimating the relative advantages of the ty 
oe : far as their transmission through pipe lines is concert 
; 17 | { With saturated steam any heat radiated causes a part 
_— the steam to be condensed, and the condensate, part 
larly for long pipe lines, is not returned to the boil 
is discharged ‘ough traps and wasted, so that in add 
TABLI VARIATION OF HEAT LOSSES, HEAT-TRANSMISSION COEFFICIENT is discharged through traps and wasted, - 


FOR BARE AND COVERED PIPES AND SAVINGS RESULTING 
ING PIPE, WITH TEMPERATURE DIFFERENCE BETWEEN STEAM 
SUPERHEATED STEAM 


He S$ per squar | 
- of itside s ‘ 
re I , ~ . 
r aving throug 
differer t : 
|} the covering 
stean — — ' c nt — 
aeg | . 1 
} are pil ( ver ply ( 
| B.t J Bt 
4 y 4 } s. 2 4 
2 606 103 .2 S33. f 2.67 
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662 2804 $29 .2 84.7 4.43 
707 3135 4178.7 $4.7 4.61 
752 3149 529.8 84.8 4.81 


heat), the temperature difference between the steam and pipe wall 
was 34 deg. cent., while a; the heat-transmission coefficient was 
With steam velocities of 33 ft. per sec. the difference between 
the steam and the pipe-wall temperatures was greater. At the 
lower steam temperatures of 220 to 267 deg. cent. (428 to 513 deg. 
fahr.) the temperature difference was 45 to 65 deg. cent. (86 to 
122 deg. fahr.) and the heat-transmission coefficient a; was 16. 
3y decreasing the velocity of the steam one-third, the coefficient 
of heat transmission between superheated steam and the pipe wall 
was decreased to one-half of the first value. This indicates clearly 
that the behavior of superheated steam is different from that of 
saturated steam as far as imparting heat to a metallic wall is con- 
cerned, which is due to the fact that saturated steam, in trans- 
ferring heat to the pipe wall, partly condenses or gives up some of 
its latent heat, which heat is not as closely combined with the steam 
as the sensible heat of a liquid or the heat of superheat. This fact 
often is not understood, even by technical men. 

While the results of the tests with bare pipe—particularly the 
variation of the heat-transmission coefficient at different tempera- 
tures and velocities—are not important in connection with pipe 
lines which invariably are insulated, they are of considerable in- 
terest as far as the use of superheated steam for heating and drying 
purposes is concerned. 

The experiments demonstrate that the heat-transmission coeffi- 
cient increases considerably with the increased velocity, and also 
that the wall temperature depends not only upon the steam temper- 
ature but also upon its velocity. 

Table 3 gives the results obtained with superheated steam in 
covered pipes. The same covering was used as for the test with 


|r 
ov. 


FROM COVER 
AND AIR 


to the direct heat lost by radiation there is a further 
of the liquid heat of the condensate, which in som 
particularly for high-pressure steam, may amount 
per the radiated heat. With superheated 
the heat lost only decreases the t mperature and n 


Is Super! 


cent of 


} 


densation occurs as long as the steam remau 
radu 


so that no additional heat besides that 
Another important fact to be considered in cont 


ited is W 


considerably 
The velo 
pipe, 


with superheated steam is that a 
velocity in the pipe lines is permissibl 


the stéam in a pipe, or the size of the is 


determined by the maximum friction loss or pressur 
- which can be allowed. 
1 Due to the low pressure drop and high velocity | 
“i with superheated steam a greater amount of steam 
<d transmitted with the same pipe, so that the radiatior 
60 per unit weight are less. Therefore, in order to 1 
63 fair comparison between the radiation losses in car g 
6s superheated and saturated steam, not the direct 
nel should be considered, but the total heat losses in per t 
. of the heat conveyed in the steam through t! 
__ Table 4 gives the heat losses in pipe lines from 4 t 
— in diameter for saturated steam and for steam supe! 
00, 150, and 200 deg., at gage pressures of 100, 150, and » 


The values are calculated using the heat-trensmission coef! ts 
as given in Tables 2 and 3, and the values for saturated 
include the liquid heat of the condensed steam. 


PRESSURE Drop oF SUPERHEATED STEAM IN Pipe LIN! 





The question of friction loss in pipe lines carrying gases 01 
has been studied by many authorities, and a number of 
have been established which differ considerably. The aut 
had the opportunity of making observations on the frict 
in long pipes with both superheated and saturated steam, 
a considerable study of the subject, has come to the 
that, particularly for long pipe lines and moderate pres 
formula 


wel 0 
( i= 
d 
P 7 
Vd 
which varies with the diameter of the pipe—using the « 


0.0001321 suggested by Babcock—is anproximately « 
smaller pipe lines up to 4 in. in diameter; while for lars 
especially with wet steam, the formula P CW?2L/ Vad, 
coefficient suggested by Martin, Hawksley or Gutermut! ng f 
from 0.0003135 to 0.0003557 and depending upon the wet: , 
steam and the surface of the pipe, is more likely to be 

For superheated steam with low temperatures and low 
so that the wall temperature is lower than that of saturatec steal! 
and the walls are therefore covered inside with a film water, 
the pressure drop is approximately the same as that of dry 
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team With higher Lemperatures, higher velocities and corre- where 
pondingly higher wall temperatures so that the pipe remains arm ] ! leg 
ide, the coefficient C for superheated steam varies not only with its te } 1! t Del 


diameter of the pipe but also with the velocity, the pressure, 


olute temperature, and the density; and the friction loss 


sely with that observed by Fritsche, so that his suggeste¢ R SJ 


ATURATED ANI UPERHEAT 


gs | 19 
p 4 6 
29.4 
s i 15.62 
| : A ie: 
| 
j : 
= on - 
a | | foods ee 
. a , | ov 68.900 
( aS { ~ | 44 ( 
} } » ‘ } ' 
| | | a 
] 
} s 4 _ " 
| | . > ( “; 2 
| ° 2 500 5 134 " 
& { ‘ im 62.0% = 11 l 0 131. 148 SS.470 Oo. OF 2 0 
rv) } 0 | 124,10 139.4 101,560 0.07 12 
“ | 1 45 yon sf). 10% 14 81,600 | 0.04 42. 8 
000 | 105.800 | 107.8 | 53.650 | 69.220 | 0.03 0 s | 10,000 | 168,92 86.7 4,340 | 0.0 Sf 
| 20 132 10.0 ei i798 109,500 0.0 14.29 
? LE SR saniel ned baesed 
© the coefficient C which follows can be considered reliable — In order to facilitate the use of this formula a table was calculated 
and | safely in calculating the pressure drop for long pipe lines giving for air (? 53.34) the values of 1,000,000 C corresponding 
Car ¢ superheated steam and moderate pressures: to values of the ratio 7, pw for pipe diameters ranging from 1 in. to 
” iSin. This table is given in Marks’ Mechanical Engineers’ Hand- 
( 0.0000022 (R/144)0-148 ‘i pw)®-148q 0.269 af . » : gin Hand 
— hook. When used for steam its values must be increased by 7 per 
1 M 


lungen tiber Forschungsarbeiten, V. D. I. (Berlin), Heft 60. cent on account of the different value of R used. 
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\s far as the author knows, all formulas for determining TABLE 5 VALUES OF 1,000,000 < 
pressure drop, particularly for steam, are based on tests ' 
where the pressures in no case exceeded 300 Ib. per sq. in. Values of the ratio TP 
For higher pressures they should be used with caution. agro me 
In his extensive study of this subject and search for a 
formula which would cover all conditions, Biel! found that = 
the pressure drop caused by the resistance to flow of any ‘ 13 , | 
fluid, for the same diameter of pipe, the same length, same Y +s 1.29 1.33 144 | 


OOS » Oo] 0 Ol | 0 O2 on i 


temperature, and the same constant R, can be expressed 1.4 A.é 1.26 es 
by the equation Pa=CW"p”™, in which the values of the | 2. ; . ne 
exponents are n=1.852, m=0.852. Approximately the “ 
same values were found by Brabbée,? who made extensive 
tests, particularly to determine the resistance, in pipe lines, 
for high- and low-pressure steam and hot-air heating. He TABLE 6 PRESSURE DROP AND RADIATION LOSSES IN PIPE LID 
found, however, that the exponents vary with the roughness CARRYING HIGH-PRESSURE SUPERHEATED STEAM 
of the pipe lor steel pipe his exponent is 0.853. - 

he question arises as to how far the known formulas Pre | Pree- Vel- | Wt. | Mill Pr reece. | Vel- | Wt. [Mil 
for the resistance of flow are applicable to high-pressure sure Sediual rb jocity|/Steam) B.t.u | Rad Ee ae sid ity} Ste - : 
ind high-temperature steam. It is the opinion of the | Heat] Drop sig! aria Wt . oes Bre 
iuthor that the pressure drop in straight lines carrying 
superheated steam of 300 to 600 Ib. pressure is from 10 = 1 Str 
per cent to 25 per cent less than that calculated by the use a _ guna ——— — 

the existing formulas for moderate pressures. 100 | 60 | enon es | 17.92 Lsaiaall 100 | : 03 | 6000 ” 

\ comparison of the results of tests made at pressures |3 
between 250 and 440 Ib. with those obtained by using the 200 | 2.34 | 6000 114470} 16. 50 [42200 , ae jee | 
lritsche formula bears out this statement The pressure wees —- —s ee ae 
drop in fittings and bends was carefully determined by 
mercury U-tubes, and the resistance to the flow, which is | 

1.58 





isually expressed in lengths of straight pipe, was consider- “<i ppreeg bre Len 
ibly higher than formerly supposed. As compared with 900 | 1 » | e000 70 10 162000 00 
the formula of Conrad Meier, given in the paper ol D. i | 
Foster,’ the values obtained were from 20 per cent to 35 8-in. Pine (Ratra & 
per cent higher. . ; ‘ 
The foregoing would tend to show that most of the pres- 100} 1 44 | } S280 [60 100 | ‘ 
sure drop in pipe lines takes place in the bends, fittings 150 | 
ind valves, especially the latter, rather than in the straight —" 
pipes In particular, sudden restriction of area and change 
in direction of flow affect the pressure of the steam. This 
has been verified by careful tests even with moderaté sae 


pressures 


JEST VELOCITY OF STEAM FLow ror Use IN HiIGu- _| | 
PRESSURE LINES 


It is therefore apparent that in pipe lines carrying high- | 
pressure steam, provided they consist of long, straight pipe 
sections, high velocities are permissible, and for high ; ' “no! 250 ' ‘ 
pressures—say, from 300 to 500 Ib.—10.000 to 12.000 ft | | 
per min. seems to be the most advisable for lines over 


5 in. in diameter and with a continuous steam flow, as, for 600 Ib. and any superheat Table 6 gn the pressure di 


i} 





nstance, when the steam is used in turbines. With reciprocating radiation losses for pipes from S to 12 in. in diameter a1 
engines, naturally, lower velocities are to be chosen, depending — to 400 lb. pressur 
upon the length of the line, the percentage of cut-off, and the number 


) ‘ , 
: ; ; ‘ ; ‘ , IP ANES CA NG SUPERHEATED STEAM FOR OTHER | 
f revolutions of the engine. For high-pressure reciprocating engines ! I Li } RRYIN¢ H } iM | { 


F ‘ THanx Power ( NERATION 
ocated at a considerable distance from the steam generator it was Pn Power! ae 


found advisable to make that portion of the steam line near th he question of friction losses or pressure drop in a 

engine of a larger diameter in order to minimize the fluctuation o particularly with superheated steam, is of importance or 

the steam flow due to the intermittent steam demands of the engin the steam is used for generation of power. If it is used for 

ind to allow higher velocities by means of a correspondingly smaller drying, or process work, only its temperature need be c 

pipe diameter, near the boiler. the pressure being of no consequence. Higher velocit ; 
If a line carrying high-pressure steam contains a number of — fore be chosen. Very often the pressure has to be redu 

bends, fittings, and valves, lower velocities than those mentioned — the steam be used, and a pressure drop in the pipe lin 

in the preceding paragraph should be employed if excessive pressure — sirable. With saturated steam, however, it is necessary 

drop is to be avoided. the velocity. The usual velocities with saturated ste 
The higher cost of the larger sizes necessitated by lower velocities, | mercial pipe lines are about 3000 to 6000 fi. per min. A 

ind the strength of the material required for higher pressures, are siderably higher velocity increases the danger of water , 

factors to be taken in consideration in determining the size of the particularly in long lines with a number of bends, fitt 

line. changes in diameter, and when the line cannot be complet 
The table previously mentioned giving values of 1,000,000 C continuously drained. In such lines high velocities with 

is intended only for low pressures. Table 5 has therefore been steam cause considerable vibration, especially when much 1 

devised to give values of the same quantity for pressures up to is carried with the steam, due to the effect at higher velo 3 d 

. the greater weight of water at any change in direction of t! +) 

Arn g by raven or a ten With superheated steam, particularly at sufficiently high wm JB 
’ Effect of Fittings on Flow of Fluids through Pipe Lines, Trans. A.S, | Peratures, practically no moisture is present in the line, and nothing +} 


M.E., vol. 42, p. 647. prevents the use of the highest speeds desired. Velocities © 
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12.000 to 15,000 (and more) ft per min. can be and have been Discussion 

yplied in larger pipe lines without any undesirable effects. In 

suring the total radiation losses in Table 4, velocities of 3000 to Geo. A. Orrok* said that the author had once mor emphasized 
OOO it. per min. were assumed for saturated steam, and 6000 to that if the outside surface was kept low, and arranged so that it 
O.O00 ft. for superheated steam. which sre conservative values radiated but little, the pipe-line losses would be small Ile had 


t enable a fair comparison to be made covered the velocity of steam in pipes up to 10,000 ft. per mir 
lable 4 shows that the greatest saving, as far as radiation losses This was a very ordinary velocity for power plants; in most case 
meerned, is obtained with 150 deg. superheat, so that when the the velocities were greater. It should always be borne in mind 
1 is superheated only for the purpose of elimination of eon- that losses were proportional to the surface and not to the amount 


tion or reduction of radiation, a moderate superheat of 100 to of steam 1 © pip 


}deg., depending upon the length of the line, is sufficient It J. A. Barnes*® wrote ca g attention to a power plant at Conneaut 


ot mean, however, that moderate superheat is in general Olbito, operating wit iturated steam through a pipe line betwee 
desirable If the steam is used for power purposes, the ad- 100 and 600 ft. long \t t distance it Was Impossible to operat 
ges ol high superheat in the prime mover will more than ove the engine at anything like i ull Capacity supe rheaters wer 
thy slightly highe r radiation losses installed a it LOO ce ( iperheat was obtained it the engine 
irkable feature is the very slight increase of pressure and the capacity Was materially increased \t the Bellmar 
ich throughout the whole range of the table, with one ex rook Ce i finishing company in Fairview, N. J., superheater 
does not exceed 1 Ib. for 100 ft. of pipe length, in spite of were installed which gave from 100 to 150 deg. of superheat, and 
that the velocity was doubled. The lower density of super the output the plant Was increased approximately 30 per cent 
team, the absence of mositure, the dry pipe walls, and the due entirely to the ¢ ination OF radiation losses 
int of foreign matter the greatest part of which ts \\ 1] Armacost' ud that he had plotted some comparative 
elt in the iperheater—account for the low pressure CUP’ iking the dat rom papers presented before the Society 
by Messrs. MeMiul Bagh Heilmat nd the author Phe 
, ionlv beheved that even with superheated steam curve plotted from the data of Mr. Broido lable 3 bore out his 
Wa ire covered on the inside with a film of moisture statement that there is less Tadla g superheated steam 
true for low superheat with low steam velocities At higher In pipe lines than wit! iturated steam, Gue to the lact that sat 
| high velocities, however, the wall attains a tempera- Urated steam, in transterring it to the pipe wall, partly i 
t! that « iturated steam, and remains dt densed mil | Ol \ l 
close ed he } ‘ nd 
SHOWING ADVAN ES OF UstnG Hicuer VELOCITIES — or ¢{ ea iperheated stea 
WITH SUPERHEATED STEAM J. H. Lawrence’ stated that in designing the Hell Ga 
‘ es « il ( rol ictual pr i¢ natrate pl t rhe irg ( t } tea 
\ i} ] ng higher velocities with superheated Nad be I f es esl l 
Cm tageously utilized in ree ng the radiation t i e are ( ( 
t ping dl ¢ ring that 2 
? ryt Text 4 mee rs ng il t I ‘ ‘ a i i’ rit { 
ver their pov t, decided eal this He did not w velocit Phe author me ed 
thy aly, t hig ; ntages of superheated st LO.000 it | lered st steam pip 
f in the plant w ecordingly equipped wit] rg I] ist i iximum 15,000, and 1 
POO cl iperh cert t { \ i ly be used in casi 
, e in two engine ne triple-expansio1 emerge the esitate y 20,000 ft. per min | 
The Col pound engine Was ik ited about O50 ft most | indbool there were certall ruics wwbout velocity Whici 
er house lhe piping between boiler and engin provided for 6000 SOOO ft. for saturated steam and 10,000 fe 
ved, the old S-ir piping, being replaced by a new iperheated steat Such information was very misleading 
With the old piping and saturated steam the average Their experience has shown that the velocity should increasé 
t ne between | ler and engine was 6 1b. Wit! is the size of the pipe increased. For one particular case, if a 2-i1 
ind superheated steam it was 7.5 Ib Che compara pipe was used, the velocity would be around 2000 ft. per mu 
pressure drop in the new line was mainiv due to thre otherwise the losses would be very xeessive. With a 6-ir pipe 
decreased steam consumption of the engine fhe the proper velocity would be about 6000 ft., and so on. On the 
the S-in. line would naturally be 33 per cent higher l4-in. size they figured about 14,000 It. velocity as the 
the 6-1n. line for the same steam temperature They had stopped vever, as t Hd not Wish to go a 
Ol anv manutacturing aniline dves had an S-nr ghoas 20,000 tt. u TramMal practice 
100 ft. long, in their plant, conveying steam from tl I. G. Baik ad that the steam meter had now by 
the process hous \n increase in production r an integral part the plant equipmet Casuring Une uu 
! te doubling of the steams commumntios in the ( DOLCT team imption of turbine wd Vvarlou nit i 
second pipe line accordingly was planned yell as the steam Gistribuul that the condit e tor t 
ise of higher temperatures was found ad nstallation OF sue vers ld be considered not only thi 
oiler pressure could not be increased appreciably elec ec | e but als ( 
: ! talled int ler nd appr itely doubl One fF Used | gf velociti , 
iperheated w sent through the pipe Pres- SOOO \ ind r | 0,500 4 ) \\ 
( equene vhile the radiation loss per pound 250 Ik ( re and 200 deg. fa ip 
decreased 36 per cent 2.355 the maximum ve ties would be 12,240 
nt had two mains 10 in. and 8 in. in diameter and ind 16,000 ft. per nute, respectively. These velocities wer 
g. ‘The 10-in. line was used in the cold winter months, capable « eing metered accurately only when the stea 
ier one was utilized during the remainder of the year flowing through straight pipe of reasonable length on either 
rt irated steam the larger steam demand in the winter of the primary device. 


ild not be supplied with the small pipe alone, due to L. B. MeMillan stated that it was a matter of common knowledg: 


ver Of Watel hammer and excé ssive vibration, and the 
gf pe had to be used. In order to have dry steam at the end sr a the preceding oa Te ‘ 


ne, and avoid the losses in liquid heat of the steam con Cons. Engr., 17 Battery Place, New York, N. ¥ Mem. A.S.M.E 


i 


hese extracts from the discussion deal with those portions of the 


a the line, superheaters were installed, and it was found that Superheater Co., New York, N. ¥ 

© greater amount of steam could be conveyed through the smaller ' Engr., Superheater Co.. New York, N. Y. Assoc-Mem. A.8.M.I 
Dine +} ae pes ps en ee ; Engrg. Mer., Thos. E. Murray, Inc., Mem. A.S.M.E 
Ny lout any difficulty. The radiation loss as compared with ‘Bailey Meter Co., Cleveland, Ohio. Mem. AS.ME 


@ [Qi ] ‘ 
os ine was 20 per cent less. Cons. Engr Johns-Manville Co New York Assoc-Mem. A.S.M.]I 
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that heat was transmitted much more readily from saturated 
steam to a surface than from superheated steam. However. 
granting a large difference in transfer coefficients from saturated 
and superheated steam to pipe wall, the question was, how much 
difference would this make in actual heat losses? 

The value of @ for saturated steam used by the author was over 
twelve times that for superheated steam and it would be only 
natural to expect that the loss from the saturated-steam pipe 
would be far larger than that from a superheated-steam pipe at 
the same temperature. Such would be the case if the transmission 
of heat from steam to pipe wall were th only factor involved, 
but the heat must be transmitted from the outside ol the pipe to 
Therefore the additional] 
resistance to heat flow was so great outside of the pipe that th« 


the air, or through insulation to the air. 


difference in inside resistances became very small in compariso1 

In the case of bare pipes there were larger differences, but ever 
with bare pipes the differences were of the order of only 10 per 
cent. These differences, however, were of little importance as 
few bare pipes were used for the transmission of superheated 
steam. 

Most published tables on heat losses from bare pipes were based 
on loss per square foot per degree temperature difference betweer 
pipe surface and air. These were therefore correct for the stated 
condition, regardless of what was inside the pipe. 

teferring to Table 4, in which a lower radiation loss per pound oi 
steam was shown for superheated steam than for saturated steam, 
this result was based entirely upon the assumption that the velocity 
in superheated-steam lines was exactly double the velocity in sat- 
urated-steam lines. This table showed higher actual radiation 
losses on the superheated-steam lines, but on the basis of the 
doubled velocity so much more steam was passed through the super- 
heated-steam lines that the loss per pound was shown to be less 
An explanation of just why the author assumed a doubled velocity 
in the superheated steam line instead of some other ratio would 
be necessary in order to give significance to this table. 

In fact, it was Mr. MeMillan’s understanding that the practice 
of calculating steam-line sizes on an assumed velocity was anti- 
quated and that the preferred method was one based on allowable 
pressure drop. 

L. L. Barrett*® stated that those engineers who had occasion to 
consider the heat losses from bare pipe lines conveying steam 
would be grateful to the author for his presentation of extracts 
from Eberle’s paper which had never before been translated into 
English. 

Referring to the tables in the paper, the heat losses on which 
Tables 1 and 2 were based had been obtained by weighing the water 
condensed in the pipe line under test. This method was inaccurate, 
as stated by the author, and the later determinations of McMillan, 
Bagley, and Heilman were preferable. The constancy of the value 
of K for the covered 3-in. line in Table 2 was a good illustration ot 
the inaccuracy of this table. Both McMillan and Bagley had 
shown that this value would vary considerably with the temperature 
difference. 

The comparison in Table 4 was based on the assumption that 
all the condensation from the saturated steam lines was wasted. 
It could not be admitted that this was the general practice in power 
plant or marine work. In such cases it was almost the invariable 
practice to return the condensation to the boilers. Any other 
practice would be most wasteful and would result in a poor show- 
ing for the heat cycle of the plant. 

It would be interesting to know on what basis the radiation 
losses for superheated steam in Tables 4 and 6 had been figured 
where the steam velocities were shown as 7000, 8000, and 10,000 
ft. per min., as the highest steam velocity on which data were 
given in the paper was but 5910 ft. per min. 

teferring to the author’s summary (appended to the complete 
paper) no data were given to support the heat-transmission coeffi- 
cient between steam and pipe wall of 400 for saturated steam there 
mentioned. The values of this coefficient found in the experiments 
of Clement and Garland at the University of Illinois ranged from 
1649 to 2740 and the value found by McAdams and Frost at the 
Mass. Inst. of Tech. in 1922 was 2400. 

§ Mer. Engrg. Dept., Keasbey & Mattison Co., New York, N. Y. As- 
soc-Mem. A.S.M.E. 
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The author's conclusion that the coefficient of heat transmissio 
irom steam to air remained practically constant up to a temperatur 


of 350 deg. fahr. was disproved by the work of MeMillan, Bagh 


and Heilman, all of whom showed a very large increase in t 
coefficient between 100 deg. and 350 deg. fahr. in the case of ba 
pipe. The increase in the coefficient from 100 deg. to 350 d 


temperature difference was 60 per cent according to Heilmar 


The author, in his closure, said that it was very true, as | 
heen stated by Mh Barrett, that the analysis ol radiation los 
in pipe lines in the paper was not based on the experiment 
Messrs. MeMillan, Baglev, and Heilman, all of which were made vw 
electrically heated pipes, and the object of which was mainly 

‘termine the efficiency of various types of pipe covering. H 

aper Was not intended for this purpose. Its object, particular 
he first part dealing with radiation losses, was to show, first. t] 
there was a difference between saturated and superheated ste 
as Tar as imparting ol he attoa pipe wall was cone rned: and Sect 


iat In comparing the radiation losses of saturated and superheat 
steam, not the direct heat in B.t.u. was to be considered, but 


total heat losses in percentage of the heat conveyed in the ste 


through the pipe. As the Munich tests were believed to be 
only extensive ones conducted with saturated and superheat 
steam flowing in the test pipe, o1 lv these tests could be consid 
ind analyzed in the paper. 

Mr. Barrett had looked at the paper only from the standp 
ol pipe covering, and therefore had noticed only the data sh 
the radiation losses. If he would look upon the paper as an « 


neer and would consider steam velocities, temperature differ 
pressure drops, ete., he would better realize the object of the } 
nd would understand the analysis presented 

Mr. Barrett objected to value of 400 given as the heat 


ussion coefficient between the steam and pipe wall becaus 
investigators had found it to be considerably higher, or up to 
From Table 1 of the paper it wo ild be seen that at a temper 
difference between the steam and the outside air of 250 deg 
eat loss per square foot of surface per hour in B.t.u. wa 
With a heat-transmission coefficient of 400, the temperat 
the wall must be 750 + 400 1.875, or less than 2 deg. bel 
steam temperature. At a wall temperature equal to the 
temperature, the coefficient would be infinitely large. As 


very difficult to measure accurately the temperature of the 
and the pipe wall, and a difference of 2 deg. was likely to 
the value of coefficient could not be definitely fixed. Fou 
dred was mentioned in this paper only as a comparison wit 
value of superheated steam, which was only 32 at a vel 
about SO ft. per sec. 

\s Mr. Armacost had said, the difference between the 
the tests analyzed in the paper and those of Messrs. Me\ 
Heilman, and othe rs, Was very slight. 

Mr. MeMillan wondered why the difference between 
transmission of saturated and supe rheated steam had bee 
into in such detail. As mentioned early in the paper, thi- 
Was of considerable interest as far as the use of superheat: 
for heating and drying purposes was concerned. So fat 
author was aware, the influence of the velocity of sup 
steam on the heat transmission, particularly in connecti 
the question of whether the pipe was wet or dry inside, ha 
before been discussed, and was believed to be of consider 
terest to engineers. 

The velocities taken in Table 4 were in accordance wit 
engineering practice. The pressure drop was only slight! g 
than that for saturated steam and, with the exception of 
did not exceed 1 lb. throughout the range of the table. 

With reference to the question asked by Mr. C. W. Gor 
to why the friction in pipe lines at high pressures was | 
in fittings it was higher than that derived by calculating accords 
to standard formulas for moderate steam pressures, he w’ 
that this was probably due to the fact that in fittings t! 
changed its direction and a part of its kinetic energy was 
that this was more pronounced at higher pressures tha: 
lower ones. 


®§ Exper. Engr., Superheater Co., New York, N. Y. Jun-Mem. A.» ME 
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The Measurement of Performance a Factor in Good Management 


Industry Should be Organized 


to Encourage Rather than Repress Individual Development 


By R. B. WOLF, 


problem that the paper-m 


| } 1 
‘ +} 


to solve 1 the problem of overcoming ne resistance ol the 
practical operators to the introduction of scientifie manu- 
ring method Hie must depend upon his superintendent 
rtment heads, and foremen for the carrying out of his idea 
ean produce in them a desire to improve existing « 
rapid progress Can be made. 
nf so-called practi al operator find t diff Lo 
ntific or inducti ethod is that bisa 
he tl gs he knows about pape il Ihe is 
a yr the thing happet His Vieadg ! yt 
1 vl il I il y nore Lee less dis | ects | \ 1c! 
t ( ific training, he has not learned t ogethe 
ples or law Phi no sense reflects discred On 
" He ha Imply | ed his life in environime 
1 customary to use the scientific method 
M4 curate I ds of his past experiences The lack of ability 
elop general principles from particular instances can be over- 
nly if the management encourages the operators, particularly 


partment heads and foremen, to record the various happen- 
ve studied in their relationship to o 


four or five years great progress 


that they can | ne another 


the past has been made in 


in paper, and numerical vali 
as strength, weight, 


ing the quality elements have 


( 
i 


h elements moisture, finish, 


viven to suc 


I | nli and color. each Cc 


10 cleanness, ise a numer- 
ie indicates the nearness to an ideal 100 per cent standard. 


irge company has for some time made it a practice t 


» COM- 


itput of each of its mills with the product i number of 


with whom samples are exchanged, recording in t] 
e individual performance of each producing uni 


st in the 


kor instance, both weight and moistt 


rds stimulate interes lactol 


element 


mount of water in the ste lowing on to the wire 
paper machine, 


the siowness and ireceness ol 


the stock, the 


f agitation in the flow box of the pape! machine, the stock 
of wire, and many other 


tions in the furnish, the pitch factors 


nilar nature. It is important to note that interest in re- 
hese factors has been aroused by the discovery that the 
to control the quality elements is to control the factors 
ffeet them. This control, however, is not possible, unless 


gement provides means for keeping individuals who are 


Iie 
I 


for variations in quality constantly informed as to what 
been too much like 
The 
waste attending the use of such methods makes it impera- 
There is plenty of evidence that the 
be based upon real scientific 


making in the past has 


cience Of paper 
pst udo-sciences, where sense Hn pressions governed. 
is to change them 


iper making is beginning to 


K ge, and the publication ola complete set of textbooks by 
idian and American Technical Associations is the best 
that a genuine spirit of scientific inquiry is developing 
sper industry. As a result of this excellent piece of work it 
S sible for the student of paper making to familiarize him- 
he best pape r-making practices of the past, and the manu- 

can avoid much costly duplication and experiment. 
ire continued progress, however, it is necessary that the 
g ers become more skilful in recording and evaluating 
turing processes. This evaluation of progress, however, 
; lividual thing and it is therefore necessary to understand the 
the individual, particularly that very important indi- 
the superintendent or foreman, who will quite naturally 

Lne R. B. Wolf Company, New York, N. Y., Mem. A.S.M.E. 
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block any effort to intros methods which he does not himself 
understand. Any one v has ever tried it knows that scientific 
record keepi by technically trained men, will bring to light mar 
practices that should be ng ind this, of course, puts the head 
of the department the defensive aC hat he ed 
to know all ab } il s tha ne ¢ ild 
not be expected i 
it ma i 
1) , ( SHEI s | , 
() ( 
aeu i i aA ‘ re 
tal CO rie i) reflect tl ( 
1 depart N ende depat i y 
the introducti l eco rds, and t i 
? it me ere to ( kee of ‘ ‘ I ‘ 
nstance taken Irom a ex ce 
In one plant the introduction team 1 s in order to charg 
the stea ed to ea perating department led to such a res 
in steam usag tit Was p bie tO ay i e€ instalation ¢ ud 
ew boiler, | finally t it down the ire boiler whi had 
previously necessary to keep 1 constant us¢ Che 
department heads were no longer indifferent to leaky traps on the 
steam coils, poor insulation ea ipes, the excessive use ol 
team In manul iriIng processes, ¢ r all of the steam used 
y the department had to be paid for and reflected itself in the cost 
sheet as uneconomical performance Not only did the operating 
department head take an interest in the amount of steam used, but 
also in the cost of stear So it followed that the head of the stea 
department soon found it necessat know why the cost of making 
steam was hig! Then came the installation of steam mete 
) ‘ icl lrit vidu { A rel nt Vv ( val ich 
unit so that evaporating efficiency could be determined. Draft 
gages, COs reco! et irse, followed, for without them the 
reasons for low evaporation could not be known, but only guessed. 
The important thing to remember is that intelligent cost keeping 


the departm« nt for the 
g which will explain vari- 


is sure to produce a demand from within 


tion of scientihe record 


introduc 
ations 


pin 


in cost, wher n of scientific methods without 


first stimulating an interest in economy of operation usually arouses 
suspicion 
Depart me ntal cost sheets, which show the actual cost of stock 


will soon | 


ring about an inquiry as to the reasons for 
» and a dem ind for accurate records of the fiber losses 


(ne 


in the paper, 
high shrinkage 
important development along this line 


invariably follows 


has been the working out of a method for making continuous mois- 
ture determinations in the paper coming off the paper machines, 
for the machine operator to save stock by hot 
aper. The use of this method in the 
saved literally hundreds of thousands of dollars, 


the figures of the News Print Serviec 


making 


overdrying the | newsprint 
industry alone ha 
for, as shown by Bureau, an 


average of considerably over one per cent more paper is now ol 


tained from the same raw materials. 


MAINTENANCE OF INDIVIDUALITY A PRIME NECESSITY 

In his paper on Non-Financial Incentives* the author showed thi 
very great savings made in repair materials when cost records wer¢ 
furnished to responsible individuals in a large manufacturing organ- 
ization, so further illustration is not needed. What it seems to him 
is needed, however, is a clear understanding of what constitutes in- 
dividuality. If those entrusted with the direction of our industrial 


2,500,000 tons of news paper is made a year. Assum- 
ver ton for raw materials in this paper, a con- 


the moisture test 


1 Approximately 


an average price of $35 } 


ing ° t 
servative estimate of 1]'/4 per cent increase in 
saving of over $1,000,000 a year 


? Trans. A.S.M.E., vol. 40 (1918), p 


shows a 


925 
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| do not have a cleat inderstanding of thus principl the, 
eff ely instil the principles of sound economies into their 
y ation 
H. Williams pointed out before the Cost Aecountants 
\ cla it Che veland, that the first thing to do before a cost 
system is set up is to determine managerial responsibility. Once 
t is done the group individuality becomes clearly defined and 
( y and quantity records are sure to follow Science, in other 
words, will replace “rule of thumb.” 
There is, perhaps, no principle of life which is so difficult to 


understand as this principle of individuality. Who « te 
savs Bergs ‘where individuality begins or ends; whether it 
is the cells which associate themselves into the organism, or thi 
organism which dissociates itself into the cells?” The principl 
wever, must be understood, for otherwise mankind is doomed 


eternal conflict with his fellow-men 


In no other period ol the 


world’s history has the 


nd such material expression as in this twentieth-century de- 
elopment of corporate industry In the past men have bined 
nto groups for productive purposes, but never before have we see1 
such grouping of groups and these larger groups into still larget 


corporate unlts, and the startling fact is that most of this has taken 


place within the lifetime of the men who are still in active charge 


What is the meaning of it all, and what is to become of 
This, the 
be the most momentous problem confronting modern civilization, 


of industry 
he individual men in the process? author believes to 
for if it is not solved, civilization as now constituted cannot last 
lo crush out the individuality of the workman is fatal to human 
progress and it is also fatal to destroy the individuality of our manu- 
facturing or producing units. 

One of the very first things to recognize about the principle of 
individuality as related to industry is that it has three modes of 
expression in any given plant: 

First, it expresses itself through each individual worker 

Second, it expresses itself through each individual group, or de- 
partment, which has a specific function to perform; and 

Third, it is expressed by the plant as a whole. 

The next thing to recognize about individuality is that its purpose 
is to record a lapse of time. 
point in time to another point in time, and it is the very essence 


Progress must be made from one 
of individuality to preserve a record of the changes which have 
To illustrate: the 


year is usually divided into twelve monthly periods and for each 


occurred between a sequence of time periods. 


month we have records of Quantity of Paper Produced, Quality 
of Paper Produced, and Cost of Paper Produced. 
studying these records of past performance of the plant as a whole 


It is only by 
that we can get a sense of what has been accomplished and, what 
is more important, a vision of what may be accomplished in the 
iuture. 

The plant, however, is made up of departments, each of which 
contributes its individual share to the enterprise. Therefore, to 
get the most effective results, similar monthly records should be 
kept for each department, such as the quantity, quality, and cost 
of pulp produced; the quantity, quality, and cost of steam pro- 
duced; or the quantity, quality, and cost of the output of 
department of the plant. 

Finally, all departments are composed of individual men and we 
have found it equally necessary to the cause of sane and rational 
progress to record for the workman’s benefit the quantity, quality, 
It is not always practical to re- 
cord all of these factors, but always one can be recorded, sometimes 
two, and sometimes all three. It goes without saying that the work- 
man who is conscious of all three will see how his own job is related 


each 


and cost of performing his work. 


to the process as a whole and can work with a much greater degree 
of intelligence. 

The periods or points in time between which the records enable 
us to note changes, vary in both duration and frequency of occur- 
rence, 
paper on paper machines, or temperatures in cooking digesters, 
the periods are short and are usually measured by minutes; in the 
case of average temperatures, paper-machine speeds, or evapo- 
ration records the periods are longer and are measured by hours; 
and in the case of many quantity, quality, and cost records the 
periods represent averages for days, weeks, or months. 


In processes where rapid changes occur, as in the weight of 
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progress OL a pre 


Cite 


these producing units, the mat It is diffieu 
ize the essential units © department « 
I< ( Wile e dep trie t 1 iwoima «| rie 
here is perhap thing more conerete and 
same time more abstract and theoretical 
cloping these indivisible group individua 
~ ( tl if the Vi Vy ¢ to come to a ren il 
the individual is to creat vhether the 
Cn Y (co erting) | 1 Wood « vl 
Cl ing chlorine lig ! ilt and | 
! \\ 1, ela d all l l 
furnish the energy o ibstance | 
Ce 
\s indicated before, the answer se t 
recording and ey i the manufact v 
consciousness of What has happened in “‘times”’ pa 
mterest inl \ t 1 ! 1 vcle 1 ( 
lust is the ma | est in thre ine 
performance is aroused by making | ( 
with which he has performed in the past yn 0 
sciousness of economy be aroused by providing a record 
group performance. Unless group individuality 
is developed there can be no sense of responsibility and hi 
progressive group accomplishment It is obvious, therefore 


must develo; individua | 


the group to be conscious of what the PTOUD., as a nit, is ae 


Without knowledge of 


plishing 


records for enabling the 


Wwe 


this definite 


can be no coéperative teamwork and the progress will be in t 
rection of quantity, with little thought of improvement 
of performance or economy of operation 

What is true of the group or department Is Of cour 


true of the plant as a whole, so each individual dk partinent mu 
conscious of the effect of its own activities upon the finis! 
The point that must not be lost sight of is that this is not p 
without a constant recording of the effect of variations in dey 
mental products upon the finished product. 
Quantity, qualitv, and cost should all be re 
records are kept of men, departments and plant and made 


able to men, departments, and plant, there will be 


great creative power In the only way it can be released 


through the individual, whether that individual be 
partment, ora play f 
march towat 


“Our social economic svstem cannot 


unless it is inspired by the things of the spirit. It 
higher purposes of individualism must find their sust 
Herbert Hoover, who says this, has a concrete record of accor 


] 


ment to his credit which makes these mystical words take 


meaning, especially when taken with his expressed 
“permanent spiritual progress lies with the individua 

Yes, the individual must be understood, and the ‘whole p 
of industry, it seems to the author, resolves itself into findir 
how to enable the unit individual, the man, to become consci 
his relationship to the all-including group individual, the pla 
how to organize the plant so that it will be sufficiently sensit 
the welfare of the human units of which it is composed that 
not repress but encourage their individual development 

The secret seems to lie in stimulating group CONnsclousnt 
the organic whole of the plant by continuously recording the g 
relationship to the plant on the one hand, and the man on th 
and the immediate need seems to be for the education of 
to intelligently direct the groups. This education, however 
of use, must be largely obtained from a study of records ot 
experiences, for information obtained in this way constantly 
ulates the individual to greater effort. The recorded results « 
new effort will act again as a fresh stimulus, so that continuous 
ress in both knowledge of process and skill in the use of his | 
edge is bound to follow. 


1 American Individualism, by Herbert{Hoover, published by D 
Page & Co. 
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The Oil Venturi Meter 
Measurement of the Flow of Viscous Fluids with the Venturi Meter— Decrease of Coefficient with 


Turbulence—Influence of Viscosity—An Accurate Method of Calibration 


By ED. S. SMITH, JR LOS ANGELES, ¢ 


} 





ryyniil tur) meter furnishes a means for accurately measut ; 
| V 2 jew i 
x the flow of liquids and gases in pipe lines within cer- R : 
{ linet These limits, however, must be known, and ) 
; } ] ] ] | 4 } i 
re determined by the corresponding values of the turbulence 
} Reynolds’ criterion and defined by the method of ! ficient ¢ 
(4g In the following paragraphs the author termined tual experiment rang f tur 
iccurate method of calibrating the venturi meter 0.0005 to 200,000 
or accurate measurement, and brings out the fact , is also sl 
ty of the fluid has considerable effect and must be lower ' ocul t 64 and the higher colt 
know! The theory underlying the method deseribed — ical tu t 33. J 64 flow i 
new, but has been discussed by W. J. Walker and ¥, and : iT! 
| mi in reterens it the end of the paper | 1) I ( r ] to4 s f | 
r ¢ , thi furl meter vitl CUrACY there | ‘ Tht = i +} , , 
thre ( t 1 f if th tube but ilso thre | an flow j { » 
; fs 
fluid There are sever tandard viscosit ! r ( ' f 
| 1 yith com ereial speed ( iff nt pyr ' ‘ 
; ‘ , MGeient of the enturi 1 } ( ' 
r ’ ) + Y ] , ‘ +} 
; ‘ ‘ ees ' . R 
i irbul 1 - 
re | tur ind ay 
nce approaches ze lhis { ¢ off of t . 
Lue } t} ‘ ere +} ty = 
, 1 oe 
he relative to the tl ‘ ire | 
re ¢ I o the j Ce ( locit : 
( yt ¢ nvenient ’ 
1 nad is the res It ol two Veanr e ¢ 
brat oe tl rytiury moter vit! \ 
iN BY THE Mertruop or DIMENSION 
r v ‘ ntinuous processes in the oil fl u 
lustries is bringing the venturi and other cor : 
- Ve r 
eters inte mon use for the me irement of R 
+ ] ] + +. ] _ ] 7 
Muids \ ie ISCOs] quads Mav now 
: : \ | ( " 
aetvermimned, 1 i> POssi! it oO use these meters I . ‘ A 
- 0.00 
: ; 
hind cabbratl vhich is both sump ind eXna 
d of dimet ns has been in use for several } ! \s 1 ris part lepend Ipo! 
I ion pressure lo In pipe lines carrving r t DI l v irl tube t Is are 
7 if ; ( iW \ , ) " iT el V1 1) Thy tur iler +t il 
nh has be extended to low values « t irbu- t be the same r tl I typ low and that consequently 
Ing data obtaimed | he author in tests conducted the grap! il method ot na gy ti oefhicient is preferable to t] 
| ft . Pt) 2 ‘ ; 
enturl meter at the University of California Cirate ise ol an alg ray rmuta 
: . , ’ ; 
lgment is made to Dr. Baldwin M. Woods, professor Fig. 2p les an accurate calibration for the two types of ven- 
nd to L. C. Uren, professor of petroleum tech- — turi meters it n use in the United States. the Builders Iror 
( that institution, tor their generous Assistial foundry and the S Standard 
ind formulas used are as follows Che Builders Lron Foundry tube has faired lines and consequent 
t » higher « ether | s calibration is for meters having a ratio 
U.S. gal. per n : 
‘ ipproach dia r to throat diameter of approximately 2.5 
per se I . 
, ‘ } 
t |. em. per sec to | 1 is strictly corr roa O-i r only—larger sizes 
te ty, grams per cm-se having slightly highet efficients and smaller sizes slightly lowe 
I pro natels grams p I ; r { 
l it proximatel n l eo Ti, te H ue y it is accurate enough or oil measur ent 
r pipe 1. tl ume is the ippr ich t ti . 
inder « mer ditions 
ecti rea ipe, sq. ft The Simplex Standard tube has a ratio of diameters of 2 to 1 
1 t I 1 juid in venturi tube from the approach t ind all sizes are made closely similar in fort The sharper changes 
Ril : : 
rom the evlinders of the approach and throat to the cone cause the 
head of mercury in manometer measuring H, ir y : , “RET A = te. ’ | 4] . 
. : fieient to h shehtlhy ower th n for e ot r tyne of me ’ byt 
t for the venturi meter, see Equation [1 COUCH PDE SHE ! lan for th ner vy} ter, bu 
‘ t pressure loss in pipe line per 1000 lin. ft., lb. pet its curacy Is as i since it 1s necessary with both types of meter 
t for friction pressure loss in pipe line, see Equation [2 to use a < brat‘on v n measuring viscous oils 
I i l I D rl the juanti Gnw 
\ Su ( it 130 de r. thr rl 6 2 ‘ t tube ly} B.1.1] 
I on Pressure Loss in Oil Pipe Lines, compiled by R. 8S when the mercury-oil differential / 1.2 in., the kinematic viscosit 
published by the Kinney Mfg. Co., of San Francisco, Cal Olls m. per sec. (from 64 sec. Saybolt), the density of the oil flowir 
the Pacific Coast Regional Meeting of THe AMERICAN is g 0.90 gram per cu. em. (from 26 deg. B ind the density of th ume 
~ , " ‘ 
: MercHanicaL EnGineers, Los Angeles, Cal., April 16-18 ‘ it 60 deg. fahr. above the mercury in the manometer 0.94 gram per 
( m. (from 20 deg. B. at this temperatur 
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Fic. 2 CALIBRATION FOR Two Types oF VENTURI METERS IN COMMON 
Use IN THE UNITED STATES 
Since d ol a, = 0.196 sq ft . also, from d, = 214 in ,a2 = 0.0341 
sq. ft. Substituting these volumes in Equation [1], 
q= C X 0.0341 1.016 K 8.02 * VH 
= C X 0.278 X VH cu. ft. per sec 
For a first approximation, assume C = 0.95; then 
- " 3.6 — 0.9 
Q = 448.9 X 0.95 X 0.278 x /13 : : 1.2 
; 12 * 0.90 
a oe i 
2-05 gal. per min. 
263 
But Qg¢/du 6x O11 400, and from Fig. 2, C 0.962: therefore 
Q = 0.962 K 278 = 267 gal. per min. 


which is the quantity flowing under the conditions stated above 

Fig. 3 consists of Q-h curves for each of several viscosities of oil. 
The full lines are accurate to 1 per cent. The broken lines are in 
the viscous-flow region and are of undetermined reliability. The 
density correction for the head h is applied by the graph at the 
left side of the figure. A graph for the conversion of Baumé den- 
sity to specific gravity (density in grams per cu. cm.) is attached 
to the upper side of the density-correction graph and shows the 
correction for the increase of density with a rise of temperature of 
the oil above 60 deg. fahr. At the right of the density-temperature 
graph is a small sheet of logarithmic cross-section paper for plotting 
viscosities at various temperatures of the oil which is being meas- 
ured. The kinematic viscosity of ordinary petroleum oils, when 
plotted against temperature on logarithmic cross-section paper, 
forms a nearly straight line. As an example three plotted points 
are shown for a viscous California oil. At some higher tempera- 
ture than 200 deg. fahr., this line is discontinuous for most petro- 
leum oils and another nearly straight line holds for higher tempera- 
tures. The conversion from Saybolt viscosity to kinematic vis- 
cosity is given on the upper margin of this graph. The viscosity 
of oil at any temperature, as shown on this graph, is used to indicate 
the proper curve to use on the Q-h graph. This same group of 
auxiliary graphs may be used with any size of venturi meter, it 
being necessary to change only the Q-h graph. 

Example in the Use of Fig. 38. Determine the quantity of oil flowing 
under the same conditions as in the example illustrating the use of Fig. 2. 

Referring to Fig. 3, follow the arrowed dot-and-dash line for the 4.2 
mercury-oil deflection from the left side of the density-head diagram to 
the 0.90 vertical density line, then up the diagonal to the 
deflection h = 4.68 in. Follow this horizontal dot-and-dash line to it 
intersection with the diagonal 0.11 kinematic viscosity line (obtained by 
interpolation). Reading vertically down from this intersection it is seen 
that the quantity of oil flowing under these conditions is 267 gal. per min 


corrected 


Limits oF ACCURACY OF THE CALIBRATIONS 


The data submitted in Fig. 2 for the Builders Iron Foundry 
venturi tube are accurate to within 1 per cent for tubes of similar 
form (2.5:1 ratio of approach to throat diameter) for 2-in. to 12-in. 
diameter tubes in the region of turbulent flow, since the data in this 
region are calibrations of full-size venturi tubes with lathe-turned 
bronze or cast-iron throats. 

This calibration applies strictly to 6-in. diameter tubes only; 
because the tubes to be similar in form must have the roughness 
increase directly with the size of the tube, i.e., the size of the rugos- 
ities must be in propurtion to the diameter of the tube. The use 
of equally rough (or smooth) surfaces for all sizes of meters causes 
the coefficient to be slightly higher for larger meters for all turbu- 
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lences in the region of turbulent flow. 
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The degree of roughness 


does not appreciably affect the coefficient of the venturi tube in the 
viscous-flow region. 

The data in the viscous-flow region are not as accurate 
in the turbulent-flow region. 


is those 


from ae ilibration 


The former are 


made by the author on a 0.22-in. by 0.10-in. home-made model 
glass venturi-meter tube with water and corn-syrup solutions 
The venturi tube was drawn from a straight glass tube and, whil 


not exactly similar in form to the Builders Iron Foundry tubes 
approached it closely enough to show definitely the type of vari 
ation of the coefficient to be expected for full-scale venturi tube 

The kinematic viscosity was determined with home-made pipe Ute 
viscosimeters calibrated with water. In spite of the care used te 
avoid the effects of surface tension and velocity head, and becauss 
these viscosimeters measured solutions more than a thousand times 
as Viscous as water, the probable accuracy of the viscosity deter- 
This would mean an ex 
pected error of about 10 per cent in the turbulence for the value 

of the coefficient in the viscous-flow region, 

For the purpose of checking the viscous-flow data obtained wit! 
the model glass venturi tube, the theoretical coefficient of a 6-in 
by 3-in. Simplex venturi tube was computed. It was assumed that 
the only sources of loss of head from the approach to the throat 
were those due to the friction loss along the tube and the buildin, 
up of the kinetic energy of the fluid in the throat. Poiseuille’s 
formula for the friction loss of fluids in viscous flow in cylindrica 
tubes was used without modification for the approach and the 
throat. The friction loss in the cone was computed using the ir 
tegral calculus and the same formula 


minations is approximately 90 per cent. 


1 


From the sum of the char 


Coniinued on page 331 
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Boiler-Furnace Design 


The Tendency in Modern Power Stations Toward Larger Combustion Space 
The Construction of Boiler-Furnace Walls 


Furnace Volume 


By EDWIN B. R 


NCTION of the boiler furnace is to supplement 


i transforming the ene the 


grate or fuel burner i ‘oy of ruel 
nto he at and to tr if} lel that heat to the boiler and tl 
ire of the efficiency of a furnace is the degree of completene 
nbustion at the point where the gases enter the boiler tul 
he degree of availability for absorption by the boiler of the 
tial heat in the fuel at the point where it is delivered to the 
lor absorpti l in other words, the percentage ) ( ( 
ch is necessary to produce complete combustion at the p 
from the fur 
ill In ¢ ion Wil the pre i ! ‘e, I 
Section { Prime Mov ( ittee Repor 
i dert iN il { iv l I if ‘ }?“« ’ ( Ol det rl - 
elation, uf a eX] i between the relative lu 
and the efficieney of a boiler. This investigation ned 
the time of several men for three or four months, b 
the large amount of time and thought expended, 1 
vas able to draw any definite conclusions from the data avail- 
However, the portance of and general interest in the ques 
iy review y ir efly e of the facts which this invest 
yg is so far brought to light in the hope that by broaden 
of the investigation others may solve the problem wher 
his lack of information, the author has been unsuccessiul 


years ago it wa 


than 1 to 1 


in 


a very rare thing to find boilers provided wit! 
» cu. ft. of furnace volume per rated hp., but the 
po 
pace. An idea of what is becoming general prac- 
obtained from Table 1, 
furnace volume per rated hp. in a number of our newest 
In the chain-grate stoker field it will be 


from 2 in the case of the American Sugar Re- 


modern power stations is very strongly toward much 
mbustion 

lay may be which gives the cubic 
tations. noticed 
ratio runs 


Company's plant in Baltimore to a maximum of 5.75 at Wau- 


keg With underfeed stokers it varies from 2.17 at Dodge Bros. t 
+s t the Delaware station With pulverized coal at Lakeside 4.50) 
vas provided, which is being increased to 6.52 at Cahokia 
author knows of installations at present still in the prelim- 
ge which will probably have a ratio as high as 10 
UBT | ET OF FURNACE VOLUME PER RATED HOR 
WER » FT BOILER HEATING SURFA 
RECENT STATIONS 
Lin-gra Underfeed P 
rk ‘k 
: , 
rl 
19 
+ 50 
4 ‘ 
t SO 
" 
1 OS 
195 
2.19 
2.43 
2 gives, so far as the author has been able to learn, the 
.t.u. fired per cubic foot of furnace volume per hour o1 
ere the efficiency of boiler furnace, grate, and superheatet 
roximate_y SO per cent (78 to 82 per cent Of the coal- 
tems pulverized coal is seen to require by far the larges 
olume, whe reas the same efficiency has been obtained o 
to Chief Operating Engineer, N. Y. Edison Co., Mem. A.S.M.I 
d at meeting the Metropolitan Section of THe America? 
. MrcHanicaL EnGinerErRS, New York, March 27, 1923. Slight 
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l-fired Scotel when burning ( is! 
mal per cubis eel ind be ited i 
itl 
| S LFOVERNING ] tN I Vo 
ITnact ured for the complete combu of a 
Is A inct rial le irre gy | i ] dOTTA 
VI MAY be mentioned the physi il ite i ad he i i M)- 
of the fuel, the typr iel-bur g equip! ised, the shape 
( combustion cl wnper und the meat pre aed yy 
iel and air in tl Irnace 
P} lL State Che ( } Fu () 
nt of its chemical composition and pl il state 
ed in modern mechanical er burners ts al ick n 
furnace volume required for its « plete isti \s 
as 265,000 B.t.u. per cu. ft. per hour has be tained on a 
White Foster boiler with an efficien 76 per c This is due 
ie fact that a large part the work which 1 Id-stvle burne 
is pM rmed by the furnace Is w ar dished in the burner 
Oil is heated to about its flash point and blown into tl 
rnace thoroughly atomized and mixed with the requisite quantity 
iuir for combustion, resulting in a very sharp and intense flame 
ompanied by complete combustion within a few feet fre 
uth of the burner 
Next in order to oil are the lump grades of low-volatil val 
With fuel of this kind the greater part of the combustion takes 


ice Within the fuel bed itself or within a very short distance above 


it. The gas and air leaving the fuel bed are thoroughly mixed and 
very little furnace volume is required for the completion of com- 
With the higher-volatile solid fuels, particularly if they 
are fired in the form of slack, large amounts of gaseous products 
are distilled from the fuel bed and frequently the air and gas are in 
a more or less stratified form, requiring either a considerable dis- 
tance of travel or the provision of certain mixing arrangements in 
order that the gas may b 


bustion. 


e compl tely consumed before reaching the 
cooling surface of the boiler 
Type of Fuel-Burning Equipment 


fuel-burning equipments in common | 


Of the 


the 


types of mechanical 


} 


mechanical atomizer 


oil burner, for the reasons stated above, requires the least help 
from the furnace. Next in order probably comes the underfeed 
tvpe of stoker. In underfeed stokers provided with means for con- 
tinuous ash discharge, due to the depth of the fuel bed and the multi- 


LE 2 B.T.I FIRED PER HOUR PER CUBIC FOOT OF FUR) 
VO! ME A EFFICIENCIHI OF ABOUT 80 PER CEN’ 
VITH lt INOMI ‘ 
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I q 100 
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1 j 64 000 
Lox 70.00 
On 1 " 85.000 
’ i hand-tired £4.00 


plicity of air openings, a large part of the combustion takes place 

airly uniform mixture of air and gases is delivered 
to the furnace so long as the fire is kept free from holes and large 
clinkers 
is admitted from side-wall ventilating systems, but this difficulty 
is usually easily overcome DY altering the size and position of these 


mn the grate and af 


Some stratification may take place when too much air 


air openings. 

Chain-Grate Stoke That part of the combustion which takes 
piace on the grate of a chain-grate stoker is considerably more 
complicated than it is in the case of an underfeed type of st ker, 
l'uel enters the furnace at the front end of the grate where it must 
be ignited by reflected heat from an incandescent arch. In this 


ignition process large volumes of gas are driven off and there i 
usually a considerable deficiency of air. As the fuel passes further 
on into the furnace fairly complete combustion takes place on the 
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grate in the center zone, while in the rear end of the stoker the last 
of the carbon is burned out, accompanied by a considerable excess 
of air. There are thus three streams of gas leaving the grate, each 
being very different in composition, ranging as they do from a stream 
at the front end mixed with insufficient air for combustion 
to another mixed with a large excess of air at the rear of the furnace. 


Ol gas 


If provision is not made in the furnace for bringing together and 
mixing these gaseous streams incomplete combustion may result, 
as well as a large excess of air. 

Pulverized-F uel Systems. 


fuel which are finding the most successful applications today, the 


In the systems for burning pulverized 


fuel together with probably 25 or 30 per cent of the air requisite for 
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air necessary to complete combustion is brought into the furnace 


Ires! 


through a multiplicity of openings so arranged as to bring 
streams of air in contact with the coal particles at successive inter- 
vals as they travel through the furnace; while the particle of pow- 
dered coal is very small, if it is to be consumed with a minimum 
of excess air, it is obvious that it must have a long period in the fur- 
nace in order to find and combine with those air molecules which 
are provided for its combustion. 

Chamber and M ng 
is obvious that a thorough mixture of the fuel and 
place somewhere in the burning system. 


Shape of Combustion Arrangements. It 
air must take 
If this is not done by the 
burner or grate, it must be brought about within the furnace. In 
the mechanical atomizer oil burner practically all of the mixing is 
done in the burner itself. 


are required in the furnace. 


Consequently no mixing arrangements 

In the underfeed stoker a number of 
arch and steam-jet mixing schemes have been tried, but it has 
usually been found that complete combustion will take place without 
any special mixing device if sufficient height of furnace is provided 
between the grates and the tubes. With chain-grate stokers an 
ignition arch is always provided and frequently a reverse arch over 
the rear end of the stoker; in some cases a third arch is added over 
the center of the combustion chamber in order to mix the gaseous 
streems coming from the three main subdivisions of the grate, and 
it has usually been found that better results can be obtained the 
more elaborate the mixing system provided. In the powdered- 
coal systems now in general use very little of the mixing is done i 
the burner. There are a number of systems which have been use 
in an experimental way, in which a much larger proportion of the 
mixing is done in the burner. With these systems it is claimed that 
a much smaller furnace volume will be required than is now con- 
sidered necessary, and while it is hoped that the advocates of these 
systems will be successful in demonstrating this statement, so far 
they have not done so on any commercial scale. 

On account of the variations in the work which the furnace has 
to do when used in connection with the various fuel-burning systems, 


it is obviously impossible to make any general comparison of the 
effect of furnace volume on efficiency. Consequently the effect 
of furnace volume must be studied separately for each of the sys- 
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tems. Very much more reliable test data were available on plants 
using underfeed stokers than with any other class of equipment 
and it was found possible to plot quite a large number of tests where 
underfeed stokers were used in connection with 14-high Babcock 
& Wilcox boilers. None of these furnaces was complicated | 

arches or other mixing devices, thus eliminating a large number 
and while the curves show a slight tenden 
toward better efficiency with higher furnace volume, the informat 


variable elements, 


is by no means conclusive and the difference indicated 


be accounted for by test errors or differences in si f the oper 
ators Furnaces having 3 or 6 eu, ft per rated hp Ost a g 
deal more to build and to maintan than furnaces 
Personally, the author has always been an advocate rg 
and it would seem, judging from the results giver Fable J 
most of those who have to do with the construction of modern pow: 
plants agree with bi n this point engineers | | 
sition to prove that any extra expenditure w li thee 
truction or maintenance is justified by the 
ned 
lik ¢ ( | \\ 
— ae P 
{ im i ! \ i ie“ 1 
vhat are ( { re impo! 
t wall l ) ( . \ wal a 
ir the it produced by the burning fue 
ded for abso 0 to preve t he 
ill clires s whe t would | Vasted | 
rom entering U! Irnace and vy v 
mibust 
<ervice, would be impervious to the flow of gas, an 
would not crack, spall, or soften, and we 
molten slag. 
It is well known that our walls fail to meet 
quirements and we may profitably consider for a 
some of the reasons for the shortcomings of present-da 


; 


some of the wavs in 
In Table 3 are given some of the prin ipal character 
fractory materials It would seem at 


which these shortcomings may 


first glance that f1 
list an almost ideal combination of materials could be select 
if cost were no object the construction of good boiler walls wo 
however, the cost 

the more desirable materials is such as to prohibit their use 


greatly simplified. Unfortunately 


in small quantities for special purposes. Cost and distribut: 
raw materials make it necessary to rely on fireclay product 
bulk of our boiler-wall work. 
While the firebrick themselves 
several of which ways will be discussed later 
part of the wall is the 


may fail 1 Aa number! 
, usually tive 
» to the present 


approximately the same composition as th 


jointing material. — | 
fireclay of 
usually been found to be the most satisfactory material wit! 
to bond the wall, and this material is always more easil 1 
grated than the firebrick 


1 


Consequently it is advisable 


brick be obtained with as close uniformity in dimensions a- 
so that the amount of jointing material may be reduced t 
mui 

Many atten pts have been m ide to obtain a mate 
to thi purpose than fire lay, and, while some of these com 
have given very satisfactory results under certain condit 





many cases the user is paying an exorbitant price for a mater 

ing refractory qualities inferior to that of fireclay wl 

base of most of these so-ealled high-te mperature cement 

shows the effect on the melting point ol the mixture 

the addition of various materials to fireclay 
The present-day tendencies in power-plant pract 

materially increasing the severity of the conditions unde 

These tet 


are the result of the increasing cost of fuel, labor, and eq 


refractories are used in boiler-wall construction 


} 


which has made profitable economies in all three of these iten 
were not to be thought ol a tew years ago and may be ! 
marized as follows: 


l In order to reduce the amount of boiler equipment for 





output the rate of operation has been largely increased, bringing 
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out increases in furnace temperature and the area of walls ex- is clearly shown by some tests made by R. M. Howe on an expr 
sed to high temperature. mental furnace at the Mellon Institute 
2 Furnace walls are much tighter than formerly and are in The temperature of the furnace wall was measured at 

ny cases protected from radiation and air infiltration by layers  ‘' , in. back from the inside edge of the furnace under vary 
heat insulation and airtight steel casings, causing dangerou litions of draft in the furnace with results as follows 


peratures to penetrate much more deeply into the walls than wa Che furnace temperature was 2440 deg. fahr., with a 












ease with the tvpe of construction used a few vears ago the wall temperature was 2030 deg.. with 0.05 in. pre ire 230K 
» The reduction of excess air to a minimum and the conse ind with 1 in. pressure it rose to 2380 deg. The import 
n of low-level heat by preheating the air for combustion, a voiding a positive pressure in boiler furnaces cannot be 
tice which is common in Europe and which is meeting with iz phasized as it one the most prolific causes of wa 
Ing favor in this country, will probably add several hundred \ssuming that the furnace wall has bec fu 
= 1 present ll ice temperatures high-grade fires ‘ vhat ar t hic P 
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Again referring to Table 3, it is seen that fireclay bricks beg 
ooo soften under load at 500 to 600 deg. below their melting point 
500 With the old-stvle low-set boilers this was not a very importa 
éo0 eature because the surface exposed to high temperatures was 
ind the superimposed loads light. With modern high-set boiler 
S00 - } | } 
iowever, this characteristic of firebrick has assumed inere ising 
_ portancs The liability to failure from this cause is a funet 
oo the depth of penetration 1 wall of a temperature wl ’ 
i use sollte ng nd ¢ ipe ol he wal A study 
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1 eC! that whet ratings are pushed up to LOO) yy wall tO Tall inte the ll! ict he ile OF this W ill was 
the addition of possibly 200 deg. by air preheaters a veeks and it has been replaced by the on rig 
temperature close to 2900 deg. fahr. will result given several years’ service with no trouble 
" ise the type of wall construction now general A study of a larg umber of reports on the life histor 
ill over the country has indicated that the wall which k 
e-Wall temperatures are iffected toa considerabl extent toward the turnace 1s a constant source ot tre ible 
tive pressures on the two sides of the wall. This effect The erosion of firebrick by molten ash is responsiblk 
Irnace-\ i fallures than all the other causes put togethel W he 
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ductivity at 2800 deg. fahr., ash erosion is not important; but such coals a 
I r ot IS32 d fahr | tic Resi - } 
{ it r sq. it Bt per hr heat at tan ti scarce now and are becoming more so every aay, and turnaces mu 
d load per cde fahr 212 de; pa 1 1 4] 4 aT 9 
fahr deg. fahr per inch fahr ims be so constructed that they will lunction s iecessiully WI . 
B02 2462-2552 11.3 0.199 Good the ash of which begins to soften at 2100 deg ind runs at 2300 deg 
3092 2912 12.7 0.219 Poor sts = ‘ , ‘oar ' 
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becomes a mixture of firebrick and ash, which has a melting point 
much lower than firebrick. 

Coal ash is not a definite chemical compound but a mixture of 
many compounds. It consequently has no definite melting point 
like ice but changes state gradually, there frequently being an 
interval of 200 to 300 deg. between the first signs of softening and 
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Fig. 4 MANNER IN Walch EROSION oF FURNACE-WALL FIREBRICK BY 


MoLtTen AsH TAKES PLACE 


the point where the viscosity has been so 
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gradient CD. 
Cw’. 

A temperature condition very destructive to the brick lining is shown by 
the gradient EF. The temperature of the running ash is one inch within 
the brick and the molten ash penetrates into the brick rapidly and washes 
the brick away. 


The curve of the moving slag is shown by the dotted line 


The depth of penetration of dangerous temperature in furnace 
walls with a given furnace teniperature is largely influenced by the 
material of which the wall is constructed, its thickness, and the ve- 
locity of air currents against the outside of the wall. 

The effect of these items is shown in Fig. 5. In preparing thi 
diagram it was assumed that the furnace was operated in suc! 
a manner as to maintain a temperature of 2500 deg. fahr. at the innet 
edge of the wall; that the coal burned has an ash-softening poir 
of 2100 deg. and the ash flows at 2300 deg. fahr. To the left of th 
figure are shown various wall thicknesses of solid firebrick. I) 
the center are walls composed of a combination of firebrick and in 
sulating material which is assumed to have one-tenth the heat 
conductivity of firebrick, and on the right is illustrated the hollow 
wall construction, where the air for combustion absorbs the heat 
radiated through comparatively thin walls. A study of these di 
grams shows clearly the danger of using insulation in furna 
walls where the walls are not provided with any cooling arrang 
ment, and the advantage which results from employing the holl 
ventilated wall construction wher¢ 
are being dealt with 

if we would obtain the highest efficiency coupled with long w 
life, the walls must be so coustructed that air cannot leak into 1 
furnace and a minimum of heat will be radiated from the wa 
This must be done while burning the fuel with a mininum 
excess air which has been preheated several hundred degrees; 
it is obvious that walls made of fireclay brick will not stand su 
punishment unless some means are provided for reducing 
wall temperature relative to the combustion temperature in 
furnace. 

In the Lopulco system of burning pulverized coal a combinat 
of air and water cooling of furnace walls has worked out very sat 
factorily. This system of cooling the walls by heating air for ec 
bustion is well suited to conditions where it is desireable to int 
duce a large part of the air for combustion as secondary air, 
would not be very desirable in combustion systems where all 
large part of the air is primary air, such as stokers, mechanical at 


» high combustion temperat 





reduced that it will readily flow. 

Ash erosion is a function of the depth of 
penetration of the ash-flow temperature 
into the furnace lining, the porosity of the 
wall, and the relative composition of the 
refractory and the ash with which it comes 
in contact. The manner in which this 
erosion takes place is well illustrated 
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Fig. 4, for which diagram and the ex- 
planation following the author is indebted 
to an article by Henry Kreisinger in the 
1922 Prime Movers Committee report. 
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If the surface of the furnace lining is below 
the running temperature of the ash, the molten 
ash coming in contact with it is cooled to the 
temperature of the brick and becomes a thick, 
viscous fluid adhering to the brick and moving 
slowly over the surface. Owing to its high 
viscosity the ash does not penetrate into the 500 
brick and will not wash it away, but forms a 
pasty coating over the surface of the brick. The 
thickness of this coating depends on the interval 
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between the softening temperature and the 7 ae 
running temperature of the ash, and on the rate 
at which heat passes through the layer of pasty 
ash and the brick. The surface of the coating Fic. 5 EFrrect of 
away from the brick is at the running tempera- 
ture, and any further deposit of molten ash will 
run down over the coatinz without harming the brick. This condition is 
shown in Fig. 4 by the temperature gradient AB. The length of the ar- 
rows near the surface of the brick indicates the speed at which the various 
layers of the coating of the ash move. The heads of the arrows form a 
curve A’B’. 

If the surface of the brick is at the temperature of the running ash, the 
ash penetrates to a small extent into the brick and the abrasion of the 
furnace lining begins. 


Tyre or FurRNACE-WALL CONSTRUCTION ON 


This condition is illustrated by the temperature 
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THICKNESS oF WALLS IN INCHES 


PENETRATION OF DANG! 3 


TEMPERATURES INTO BRICKWORK 


izer oil burners, and certain powdered-coal systems. Another diff 
culty with air-cooled walls is that it makes it more difficult to us 
low-level heat which is available at slight expense for preheatimé 
combustion air. 

In the author’s opinion the present tendency of boiler-iurnace 
design is toward a furnace in which combustion will take piace 
entirely surrounded by water- and steam-cooling surfaces. 
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Discussion 


f 8. RICKETTS’ paper was presented on March 27 at a meeting 
of the Metropolitan Section of The American Society of 
\lechanical Iengineers. and for helpful discussion and sustained 
erest the session was one of the best ever held under the 
that section. Kingsley L. Martin, chairman of the Fuels Com- 
tee of the Section presided. 

paper Mr. Ricketts gave 
| furnace vi 


auspices 


addi- 


lume to rated boiler hp., 


In presenting his the following 


t il ratios of cubie feet of 
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] 1 Puan or Furnace Wau at Hewuu Gate Station, Unirrep ELectre 
Licut & Power Co 


The tapering expansion joint closes when the b« 
representing furnace design of plants built some years ago: 
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iscussion was opened by V. M. 
lity from an overall economic standpoint of using ordinat 
rather than the 
brick; also the 
he brick manufacturers a more 


] rost! who empl sized the 


more 
desirability 
uniform product, 


ty brick in furnace construction, 


called “super-refractory”’ 


ape and dimensions, which would very materially assist 
ng bett ‘ i d neey life trom thy commo!l re- 
outlined he possi ities ¢ the use ¢ air-cooled Walls 
ins of secur better service from the ordinary brick, 
uld stand up better under compression loads if the heat 


nace did not penetrate too deeply, as indicated in Mr 
paper 

ork Mr. Frost u ed the ratio of combustion volume to 

irface, and stated that he had found a value of 0.4 to 0.5 
isfactory one for this rati In a furnace designed on this 

er a boiler of 3000 sq. ft. of heating surface, over 2000 Ib. 
hour had been burned, without slagging or melting of 

Ht. Lawrence? presented a sketch, Fig. 1, showing the method 
icting the walls of the Hell | Gate Station by which the 
the wall was reduced and expansion provided for. Mr. 
pointed out that a particular trouble in brickwork main- 
s caused by erosion of the front wall just above the stoker. 
ley® told of the recent realization on the part of paper 

irers of the importance of fuel saving. The steam plat 
per mill must furnish steam at 90 Ib. to cook the wood 
9 lb. pressure to dry paper. I large paper mill there 
irkable opportunity for economy in fuel. In the design 
Mr. Cooley emphasized the importance of making proper 
for expansion and contraction. He had successfully 
expansion joint of asbestos millboard. He also told of 
" ence in installing oil burners under low-set boilers and 
aaa » Genl. Supt. of Production, Public Service Electric Co., Newark, 
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As ~ ering Manager, Thos. E. Murray, Inc., New York, N. Y. Mem 
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efficiencies by allowing the entire lower sets of 
tubes to be exposed to the flame. 
c.g. 1 of Mr. Ricketts’ paper 


and stated that in considering the ratio of furnace capacity tot oiler 


of securing high 


Spencer commented on lig 


horsepower the characteristics of the fuel must be kept clearly i 


mind. At 
cu. ft. per rated hp., the’ coal used ha 


the Cahokia plant which had the large ratio of 6.05 


da long flame of from 50 to 





60 ft., the temperature ol the ash was 2000 deg. fal ind the coal 
had a sulphur content of 5 per cent and an iron content of 18 per 
cent Mr. Spencer al stated that it was his be | tha inl alr- 
cooled wall would give the longest life He described an eco 
omical method ol repairing eile walls il v} icl a ganister of re 
Iractory iterial wa upplied with a cement gui 
\ \\ Patter disc ed at by ( arawing I had 
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projected on the screen and which were taken f 1 existing in- 
stallations, the purpose being to illustrate the possibilities of har- 


long life for the fur- 
nace and low maintenance costs. -In the first, a vertical baffle, 
the bottom of which was connected with the bridge wall by means 


monizing baffle and furnace design to secure 


an inclined one similar to that shown 
in Fig. 4, with the lower end resting on the bridge wall. In the 
second the baffling was arranged ro ighly like that of Fig. 2. In 
both cases the baffle was laid out on the principle of exposing 
additional heating surface to the radiant heat of the furnace, there- 
by lowering somewhat the furnace temperature and absorbing heat 


, . : : 
of a flat shelf, was replaced DY 


4 Mechanical Engineer, 
Mem. A.S.M.E. 
&’ Vice-Pres., The Engineer Co., 


McClellan & Junkersfeld, New York, N. Y. 


New York, N. Y. Mem. A.S.M.E. 
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the briekwork 


\lso the lower velocities due to increased opening in the entrance 


whieh would otherwise have to be taken up by 


to the first pass decreased the possibilities of slag and a tendency 
toward positive pressure in the furnace. 

The setting shown in Fig. 2 
790-hp. boilers underfeed 
back wall were one with a backward slope. 


was used on eight 1000-hp. and six 
The bridge 


This gave rigidity and 


with stokers. wall and 


i reflec ting surtace throwing the heat out ol the furnace against the 


thes The front wall was built in two separate parts, one under 
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This relieved the brick 
the protecting 
The entire roof of the furnace was 
Was 


the header and the other from the stoke up 


work of weight and the backward slope of Wall 


added to rigidity 
sorbing; the entering velocity in the first pass 


heat-ab- 
Thess 
boilers had been in operation for a number of years with excellent 


low. 


operating efficiency and low maintenance: 

Fig. 3 showed the solution of a furnace problem for low-set boilers 
in connection with the application of oil burning. The 
ratings made necessary a considerable furnace volume; also height 
and depth. It was learned that the foundations were in excellent 
condition and were so built that the furnaces could be installed in 
the foundations. This was done by the proper use of insulating 
materials combined with firebrick. It was noted that the bridg: 
wall was supported by a concrete pier. The sidewalls had protect- 
ing piers of insulating material and firebrick. The baffle design was 
made to conform to the furnace by a combination of a flat shelf and 
inclined front baffle, the design being such that a suitable 
pocket could be secured behind the bridge wall. 

The boiler shown in Fig. 4 had a builder’s rating of 1500 hp 
and was installed in the Middle West. A considerable amount 
of slagging in the lower rows of tubes occurred due to the character 
This slag caused a tendency toward positive 


higher 


Soot 


of coal available. 
pressure in the furnace and trouble was experienced in maintaining 
the front wall. The baffles were accordingly redesigned as shown in 
Fig. 4, increasing the entrance to the first pass about 50 per cent 
and changing the rear baffle to prevent restriction of 
passing through; a slight backward corbeling was also given to the 
bridge wall to provide rigidity of the bridge wall and to conform to 
the new baffle location. Originally the front baffle was vertical, 
dropping from the top point of the present inclined baffle. At its 
lower end the old baffle was connected by a baffle following the 
tubes to the vertical bridge wall which occupied nearly the positio1 
of the present one. 

These changes, which reduced the velocity of the gas entering 


gases In 


the first pass, and possibly the somewhat lower furnace temper- 
ature, entirely eliminated slagging, which in turn prevented the 
occurrence of positive pressure and materially increased the life 
of the brickwork. It was also found that the stoker repairs were 
somewhat reduced and that possibly a somewhat lower flue-gas 
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temperature re sulted 
vear’s operation 
fais compared with about 70 per cent average time ol 
in this plant. 


and stokers was about. one-third the average for about five ot! 
boilers in the plant 
Other drawings shown by Mr. Patterson were front and 


elevations of a LOOO-hp. boiler, in the brickwork of 
of molded 
being 6 by 6 by IS in 
as compared with ordinary 


thought, formed a 


naces were made with an air space and cast-iron ties were insert 
to form an additional bond between the inside and outside secti 
of the wall. The side walls were supported with relieving arcl 


During the past twelve 1 <eCO 
, this boiler was on the line 86 per cent of the tir 
the other boil 
The total of maintenance of boiler, furna 


cost 


which the 
blow 
The jointing was reduced about 30 per ec 
ind the 


bond with the 


blocks Was carried out quite completely, the 


larger size, it 


The 


firebrick 
better outside wall 


The front wall under the header was of the suspended-arch ty) 
| Ol 


Perforated blocks were used along the clinker line of the bri 
wall 

The boilers shown in Fig. 5 were of approximately 1600 
each The original batHing arrangement was such that po 
pressure occurred and there was considerable brickwork n 
tenance. The baffles were redesigned, securing lower vel 

it the entrances ft fir p ind a \ lraft drop thi 
the entire ra | irae ted g and p 
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pressure condition and reduced brickwork maintenancé é; Bri 
interesting to note the funnel shape of furnace, both front Cla 
walls being inclined, giving additional rigidity. 
The principles involved were the same for boilers operat I 


powdered coal, fas 

Other discussions were submitted by George Bell, T. B.> pro 
H. D. Savage, Ic. Wise Sayer, and A. A. Adler. The last m , nst 
pointed to the excellent results attained in Scotch marine ane 
where the firebox is 


\ “ DN 


locomotive boilers surrounded 


surfaces. 











SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


A 


~ 


i 


ce 


} 
i 


‘| 


and 


treated under two heading 


The Generation and Utilization of Cold 


GENERAL discussion on the generation and utilization of cold 
was held jointly by the Faraday Society and the British Cold 


Ice \ssociation on Octobe r 16, 1922 The subject 


, hamely, laboratory and industrial 


ls of liquefaction, and practical applications of low tempera- 


ie subjects discussed belong particularly to the region of 


peratures such as are involved in the liquefaction of gases 
har rhe { liu tt perature i ined 1 ice making 
like 
J. Kamerlingh Onnes of the Leyden cryogenic laboratory 
the lowest perature ittained. He gave a bri 
ett we mn the juetactlo I 1, together 
<( ipparatus em] ed. In this work, it may be 
d, he wa lL by a gift of helium the United 
\ With the appar ecent] loped considerabl 
1d | l Cul ( Dtamed ana tlie ithor describes 
ipyp ind precautl ised With tl it is believed 
lowest tempe obtaimed is below 0.9 deg. K., and the 
whether it would be possible to descend below 1 deg. K 
nswered positivel lf it had been possible to have gone 
ni | ixth of a degrec he limit o iinable 1 tl 
vay with helium would have been reached 
yparatus and ethods in the Levden eryvogenic laboratory 
ed in a per with this title by C. A. Crommelin Phe 
e la ratory 1} ind | is alwavs been to be able to pro 
temperature below O deg. in order to be able to make ac- 


or accurate measurements a 


vsical measurements these 


And the 
' onstaneyv of 0.0] 
rhe best wav to fulfil this claim is to 
well 


ese pressures exactly constant 


temperatures 


i¢ 


; ‘ 


‘ast, A ¢ 


al hours 
different 


gases boiling, stirred, under 


Leyden 


e atmosphere and lower (often as low as a few 
ind in the ise of helium a few tenths of a millimeter 
the construction ervostats for considerably higher 

han one atmosphere is difficult and may e present 

The region of temperatures covered by each substance is 
region between the boiling point and its triple point 
e describes in some detail the liquefaction of air, the 


the 


of neon, and the various cryostats used at the laboratory 


( 
t, the liquefaction of helium, 


liquefaction and 


ted & paper on ethyl ehlor ide. cont 


I. Jenkin presen ning 
er things a pressure-temperature curve, and stated that 


mit 
ith 


g out a complete investigation of the thermal proper- 
s fluid and that complete 8-¢ and /-¢ charts will shortly 
d . 
liscussion which followed Prof. A. W. Porter suggested a 
«i for obtaining a truer extrapolation in determining the 
low using for this the 
which are adopted for representing 


temperatures, purpose one of 


eoretical curves 
sures. 
group of papers dealt with industrial methods of lique- 
i practical applications of low temperatures. This group 
a semi-historical paper by K. 8. Murray on industrial 
liquefaction, dealing largely with the history of the 
zen Company. It also deseribed the features of the 
i the Linde processes, and referred briefly to the Norton 
tacture of hydrogen by the partial liquefaction of water 
.e-oven gas was described by Georges Claude. In this 
ter gas compressed to a suitable degree is in the first 
prived of its carbon dioxide and moisture. It is then 
heat exchanger in which it is cooled by circulating in the 
rection to the hydrogen and carbon monoxide which have 


already been separated Che gas then enters the bottom of a 


of vertical tubes, the lower portion of which plunges into a bat! 


carbon monoxide boiling under atmospheric pressure. By 


bined influence of the pressure and of the temperature of the liquid 
bath a large portion of the carbon monoxide of the ascending gases 
is liquefied and flows back into a collector located below the vertical 
tubs This liquid i ced into a vaporizer where it replaces the 
liquid whicl being evaporated rhe remaining ga taining 
hydrogen and a littl the residual cat monoxide continue 
rise in tl eal o ul tul ( ( tel emperature 
vhi is ty a re | ed py i { ier 
hat influer rind e ca le is liquefied 
A d tl | { re i I \ 
f Capes 

In working t ) , , 

intered. | first ta gen is entering th 
expansi eng i era the trigorim th 
ciency of the ion is very idd vhich there n 
abnot ul iri one l il tu wers the Irigor- 
ifie eficiency nd place he Cato! i the ga 
leaving the na lating about tl I ng gase Is smaller 
than the ma { I the entire an l! f the ear I n 
oxide whic ! i { ‘ ed bv their ict As cs ( iu ct 
he ascending gas cannot, even assuming a perfect heat exchange 
to take place, leave the sheaf of tubes at the temperature at which 
the expanded gases enter the tube. The author describes how these 
ind other troubles have been overcome in practice. The process 
has been developed and put into practice in a plant at Grande 
Paroisse, France, where an apparatus for the production of 500 cu. m 
of hydrogen per hour peratio ling a unit for five t 
ummonia per day 

The author mentions also that he has already successtu ed 
in apparatus where hydrogen is p iced ft coke-oven ga ich 
is of importance because it permits the recovery of by-products 
which are lost now 

Mdgar A. Griffiths discusse detail production of liquid 
oxygen for use on aireraft, in particular for high-altitude flying 


Bremner 
nded to 


‘Aerophor” liquid-air self-contained 


QT interest in 


thi same connectiol is the papel by \ Zz. 


1 nient 


describing the Heylandt qula-alr pliant, as this was inte 


supply oxygen for use with t 
breathing apparatus 


The 


oxygen, namely, that of e1 


paper by Cosmo Johns deals with another of 


application « 
riching air supplied to metallurgical 
furnaces, such lurnaces, open hearth, 
alls 


re oxygen that is required, as it would 


as copper-smelting, blast 

In this « the 
to the fact that it is not pu 
the oxygen content varied between the range 
What pure 


bessemer, et: connection author ¢ attention 


be amply sufficient if 


of 20 and 40 per cent s required, however, is not 


oxvgen in steel bottles but enriched air in hundreds of tons, as the 
production of one ton of pig iron requires 140,000 cu. ft. of air at 


temperature and ure 


, 
also called to the 


normal 


Attention Ls papers, Thermometric Ls g 
} 


Special Reference to Cold Storage Practice, by Ezer Griffiths and 
J. H. Awbery, Some Materials of Low Thermal luctivity 
bv Ezer Griffiths. and A Note on the Importance of the Study of 
the Crystal Structure and Properties of Metals at Low Tempera- 
tures, by Cosmo Johns. 

In the discussion which followed Dr. J. A. Harker called atten- 
tion to a fact which may be of considerable importance, nal ely 


that in four or five different plants which he had visited, working 
on the Clau he had 
noticed in almost every 1 was 


turned into a resistance coil and accomplished no 


de process where expansion engines were in use 


instance that the energy recoveret 


LIs€ ful purpose, 
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except possibly that of warming the room. It was never used as 
it was figured in the textbooks and turned into the line to diminish 
the power requirements in the way that theoretical people talk 
about. 

H. Brier told about an experiment which was made about 1890 
with enriched air on a small bessemer converter in Glasgow. Oxy- 
gen was then introduced in different percentages into the air blast. 
At no time was any great quantity of oxygen used, but the results 
were most disastrous. After a very short time the tuyeres and 
bottom of the converter were consumed and blew out, and those 
in attendance very naturally stood away from the converter ex- 
pecting the charge to follow; but only a moderate flow of liquid came 
out into the bottom of the pit, and this was found to be the liquid 
formed by the melting of the tuyeres and lining, all combustible 
metal having disappeared, leaving only a black skull in the top of 
the converter. 

Cosmo Johns, in dealing with the question of enriched ai 
stated that it was the increase in the partial pressure of the oxygen 
that was the really significant factor in the use of oxygen-enriched 
air. The available evidence strongly supported the view that 
variations in the concentration or partial pressure of the oxygen 
would alter the order in which the metals and metalloids were 
oxidized in the bessemer process for basic-steel making. 

Dr. Richard Linde, in dealing with the development of the 
oxygen and nitrogen industries in Germany, gave the following 
figures: At present more than 2,500,000 cu. m. (nearly 100,000,000 
cu. ft.) of oxygen are put upon the German market every month, 
in steel cylinders. In addition, a large number of engineering works 
and shipbuilding wharves make their own oxygen for autogenous 
metal working, and that oxygen production may be estimated at 
1,000,000 cu. m. permonth. Finally, the chemical industries require 
very considerable amounts of oxygen which the works likewise 
generate in their own plants; this oxygen will also exceed 1,000,000 
cu. m. per month. Thus Germany is at present producing at least 
50,000,000 cu. m. (1,750,000,000 cu. ft.) of oxygen per year. 

The amount of nitrogen produced by the liquefaction of air and 
utilized almost exclusively for the manufacture of fertilizers is 
considerably larger, Dr. Linde estimating the annual German 
demand for nitrogen at 300,000,000 cu. m. (more than 10,000,000,000 
cu. ft.). (Transactions of the Faraday Society, vol. 18, pt. 2, no. 53, 
Dec., 1922, pp. 139-273, illustrated, dA) 
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AERONAUTICS (See also Internal-Combustion Engi- 
neering) 


Marce. Besson H-5 QuapRUPLANE FLYING Boar. It is stated 
that this machine has recently been successfully tried out in France. 
The problem was to design one that would, without being too 
cumbersome, be capable of carrying heavy loads and a large number 
of passengers, as many as twenty. This problem was solved by 
arranging the planes in quadruple form, one pair close behind the 
other, and each pair stepped and staggered in relation to the other. 
Interference between the forward and rear pairs of planes was ex- 
pected, but the trial flights demonstrated that there was little or 
none of it. 

The main planes are of comparatively thick section and have a 
high aspect ratio. The upper and third planes are located a little 
less than the chord width in advance of the second and bottom 
planes. Each pair of planes has an arrangement of X interplane 
struts, while struts also connect the rear spars of the forward planes 
to the front spars of the rear planes. The whole wing cellule is 
divided into three bays on each side. The arrangement of struts 
enables the wire bracing to be reduced to a minimum. The lower- 
most plane is set at a dihedral angle—about 1'/. deg. Aijlerons 
are fitted to all four planes; these ailerons, it will be seen, are long 
and narrow, and although their individual effectiveness may be 
slight, their combined action should give ample control. 

One advantage claimed for the grouping of the main planes as 
adopted by M. Besson is that the travel of the center of pressure 
for each plane is small, and therefore the total c. p. travel is also 
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Vor 15. No 


small. whereas this would be much vreater if , Ziv 


only two planes 
ing the same combined total area, were employed. 
it is said that, for 
easier piloting. 


Consequenth 
a large machine, this arrangement makes f 


The tail group of the Besson quadruplane is also interesting 
It consists of two horizontal and three vertical surface: Of tl 
former, the upper and smaller is used as an elevator only, while t! 
lower and larger surface (of 26 ft. 3 in. span) serves as a stabilize 
and has an auxiliary “elevator” for adjusting the incidence 
longitudinal The three vertical surfaces comprise 
central triangular fin, to the trailing edge of which is | 
rudder and two similar but smaller units mounted one on each si 
of the central one. The hinged flaps on these outer surfaces a 
normally in neutral position but may be adjusted at th 
the pilot for the purpose of trimming the machine should t 


trimming. 


failure or fall in power of one or other of the engines necessita 
this. 
The engines at present fitted are four 250-hp. Salmsons. Du 


ing the tests the machine, which weighs fully loaded just over 
tons, took off a run of some 500 yd. and attained a speed of § 
m.p.h. with full load. (Flight, vol. 15, no. 7/738, Feb. 15, 19 
pp. so 00, 2 figs., d 
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FORMULA FOR THE RATE OF EXHAUSTION O} 
A RecrprocatTinG Atk Pump, Ek. Buckingham. The conditions 
the validity of the formula are as follows: (1) The piston and | 
valves do not leak; (2) there is no appreciable throttling except 
the valves; (3) the volume to be exhausted is very large in 
parison with the piston displacement; (4) the temperature of { 
air in the tank is constant; (5) the temperature in the pump at t 
end of any suction stroke is constant; (6) the pump discharg 
atmospheric pressure, and the air in the tank starts at atmosp! 
pressure. 


4 Lance TANK 


Let P atmospheric pressure 

N number of completed pump cycles 

p pressure in tank after N cycles 

= p/P = degree of exhaustion 

/ = limiting or lowest attainable value of x 

a fraction of 1 atmosphere required to lift tl 
charge valve 

4) = fraction of 1 atmosphere required to lift the 
valve 

ce = ratio of clearance to piston displacement 

t = ratio of absolute temperature in the pump 
end of a suction stroke to absolute temperat 
the tank 

v = ratio of volume of tank to piston displacement 

nm = exponent in the equation of the compres 


pu" constant 

In any one problem the last six quantities are pure num! 
independent of the units used. a, 6, and « 
valves are operated positively, a = b = 0; if the pump is oi 
c 0. The temperature ratio ¢ never differs much fr 
The volume ratio v is supposed to be large Tre ex] 
between 1.0 and 1.4. 

The formulas obtained are: 


ire always sm 





; by 
N A logip ih) ie — B 
and l= B*+b 
wii 20 2.303 ntv 
I+c 
B = rs + a)}/" 


C=(1-—b)'/“"-B 
(Abstract of Technologic Paper of the Bureau of Standards, \\. 22+)! 


BUREAU OF MINES (See Corrosion) 


BUREAU OF STANDARDS (See Air Machinery 
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MECHANICAL 


CORROSION 


Corrosion Tests or Merauts In Mine Waters. The results 
corrosion tests on 45 different metals and alloys in acid mine 
iters from coal mines, made in the course of a coéperative investi- 

gation by the Carnegie Institute of Technology, the United States 

Bureau of Mines, and an advisory board of coal-mining engineers, 

summarized in Bulletin 4 of the Coal-Mining Investigations 
just published by the Carnegie Institute of Technology, 
ttsburgh, Pa. 


Water from coal mines is usually decidedly acid in character, 
| causes considerable trouble and expense owing to its corrosive 
nm On mine equipment. 


These waters contain free sulphuric 
and ferrous, 


ferric, and aluminum sulphates, in addition to 
hates of calcium, magnesium, sodium, and potassium, together 

silica, and usually some chlorides. On standing, dilution, 
warming, insoluble iron compounds tend to precipi- 
principally 


tion, OF 


as hydrous ferric oxides. The occurrence of iron 


hates and free sulphuric acid is due to the action of water and 
n the pyrite or marcasite associated with the coal. These 
inces are oxidized to ferrous sulphate, ferric sulphate, and 
une acid 

the coéperative investigation made by the Bureau of Mines 


the ( 


Institute 
15 metals and immersed in 

ng water at each of three coal mines in western Pennsylvania 
r periods ranging from 98 to 135 days. 


arnegie f Technology three test specimens of 


* 4 


1 
Ol tiie 


illovs were compl Lely 


The waters from these 
covered a wide range of acidity, from one esteemed to be below 
erage of that region to a water which is considered to be ex- 

tremely acid. Inspections were made at regular intervals, and the 

degree and nature of corrosion was noted. At the completion of 
the test the specimens were removed, cleaned, and the extent and 
ature of the corrosion recorded. Samples of the mine waters were 
ollected at each inspection, and the degree of acidity determined. 
lete analyses were also made on the waters from the three 


All alloys tested of the brass type, containing considerable zinc, 
corroded extensively by the mine waters. Bronzes, contain- 
onsiderable tin, were also corroded, but to a less extent than 
brasses. Evidently copper-zine alloys are less desirable for 
use in mine water than copper-tin alloys. 


Cupro-nickel alloys were corroded about to the same amount 
as the brasses. Nickel-silver alloys, which contain copper, zine, 
and nickel, were also corroded extensively. Aluminum alloys 
showed a marked tendency to pronounced pitting. 


The materials which showed a marked resistance to the corro- 


sive action of the acid mine waters include a high-chromium steel, 
two hly alloyed chromium-nickel-silicon steels, a high-silicon 
east iron, and a nickel-chromium-iron alloy. All of these materials, 
except the high-silicon cast iron, contain large amounts of chrom- 
lum. ‘These resistant materials have certain disadvantages for 
general use in coal-mine equipment, such as the brittleness and 
hardness of the high-silicon cast iron and the relatively high cost 
of the others; however, these resistant materials should prove 
Salisiactory for use in pump parts and other equipment where these 
lactors are not a serious consideration. 

Econ mic considerations, such as cost, ease of fabrication, and 
physical properties, will be factors in determining the suitability 
oi a metal or alloy for use in equipment exposed to the action of 


acid mine 


water. (Abstract from Bulletin 4 of the U 
Of. | 


, by W. A. Selvig and George M. Enos, ep) 


. S. Bureau 


ENGINEERING MATERIALS (See also Corrosion) 


_ALUMINIzING IRON ARTICLES. 
Notes , 


which 


The following is quoted from the 
d Memoranda column of a recent issue of The Engineer, 
loes not, however, give the source of the information. 
“Articles made of a 15 per cent aluminum-iron alloy develop,- 
on being heated to redness, a thin but highly resistant surface 
layer of aluminum oxide which does not scale, and prevents further 
Oxidati n of the metal, so that no appreciable alteration of the 
Surface is noticeable after heating at a high temperature for one 


ee s. og _f. , 
‘our in a strongly oxidizing atmosphere. The alloy gives good 
Castings and may, with care, be forged. Similar results are obtained 
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by treating soft-iron articles by the Alitier process, which consists 
in heating the metal for some time, surrounded by a powder con- 
taining aluminum, whereby the latter penetrates the surface of the 
iron for a certain distance and forms a surface layer of iron-aluminum 
alloy that behaves in a similar manner to the 15 per cent alloy de- 
scribed above. An iron crucible treated by this method was prac- 
tically unattacked after heating to 1000 deg. cent. for sixty hours, 
whereas a similar untreated crucible was destroyed in twenty- 
four hours.” (The 3500, Jan. 26, 1923, 
p. 93, g; ep. the process known in America as “calorizing.”’ 


Engineer, vol. 135, no 


Condenser Tubes —Manufacture and Specifications 
CONDENSER TuBEs, THEIR MANUFACTURE AND SPECIFICATIONS, 

Technical Staff of Chase Metal Works, Waterbury, 

the general f 


process oO! 
nee to Admu 


the Conn. 
n interesting description of manufacture, 
with special refere alty brass tubing and including a 


~ 


discussion of the causes of condenser failure 

The authors endorse the ¢ inge recommended by Committee 
B-2 of the American Soci lesting Material e., that the 
minimum percentage « n in the Admiralty mixture be decreased 
from 1 per cé to 0.9 per cent. This change was re imended in 
rder that 1 facture! ight | » tl rage ntent as 
closely as possible to 1 per cent, whi et to be the ideal pro- 
portion for this mixture This the authors feel to be lvantage 
and recommend the proposed chang 

As regards the question of grain size, it is stated that the last 
drawing and annealing operations determine the final grain size of 
Admiralty condenser tubes within the usual tolerances. 

To prove this statement the following test was made: A tube 


was picked at random from a pile of tubes that had just received 


the last but one drawing operation. This tube was cut off, one- 
half was annealed at a low temperature which gave a fairly small 
grain size, the other half was annealed at a high temperature which 
gave a larger grain size Both these tubes were given the usual 
final drawing operation and afterward cut into lengths and given 
different annealing treatments. Although the annealing tests 
were made with tubes that had widely different grain size to start 
with, still the final grain size was in no case greater than 0.025 mm. 
This proves that the last drawing operation and the last anneal 
are sufficient to control the final grain size of a condenser tube with- 
in the usual tolerances. 

These and many other tests of a similar nature show (1) that the 
final drawing and annealing are sufficient to control the final grain 
size within the usual tolerances size 
and 


, and (2) that the final grain 
is absolutely determined by the last two drawing operations 
the last two anneals 

This is also the opinion of the U. 8. Naval Engineering Experi- 
ment Station at Annapolis, Md., which states that, in their experts’ 
opinion, differences of method in the early stages of production, 
such as the casting process, have no bearing upon the grain size 
of the finished tube, and that the latter stages of production (draw- 
ing and annealing) are the controlling factors. 

Entirely separate from the question of the production of such 
fine grains is the question of their desirability. The authors’ 
search of the technical literature, the results of laboratory experi- 
ments, and the examination of failed condenser tubes have dis 
closed no evidence whatever that a tube of any particular grain 
size will last longer than a tube of 
other things being equal. It must be clearly understood that grain 
size is only a measurement of the annealing of temper of a metal. 
The temper of a finished condenser tube should necessarily fall 
between certain limits, but by diminishing the size of the grains 
a point is finally reached where there is a real objection to too fine 
a grain-size requirement, because in order to produce exceedingly 
fine grains it is necessary in the final operations to draw the ma- 
terial very hard, preceded preferably by relatively light anneals. 
This means an increased wear on the dies, an increased tendency 
toward scratching, and increased difficulty in getting narrow di- 
mensional tolerances. All these things increase the cost of manu- 
facture, for which the user will have to pay and for which he gets 
no return in increased life of the tube in service. 

While a certain range in grain sizes may be desirable, it does not 
seem advisable to specify a definite size or maximum limits on 


any other particular grain size, 
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grain size and to lay such stress on the necessity of having tubes Of particular interest are the definitions and discussion of fusain, 

meet this requirement. This is specially true when it is considered — durain, clarain, and vitrain, these being illustrated by photomier 

that the determination of grain size in alpha brass is itself a rela- graphs in black and in color. 

tively inaccurate measurement where errors of 10 to 20 per cent The article is not suitable for abstracting as it deals chiefly wi 

are ( British coals, but the definitions of the constituents, of ¢ 
rhe real progress in condenser-tube manufacture has not beén apply to American coals as well Fuel in Sever P 

ding the cast-shell process but in the improvement of that — vol. 2, no. 1, Jan.-Feb., 1923, pp. 5-9, and 1 color 

process itsel Within recent vears a large amount of research has 

been done in this connection and great progress has been made in’ HYDRAULICS 

t] irt of casting shells on a core. At the Chase Metal Works this ae ; : : 

RE ED El RIE TE RE AEE OI STI, SS Ye Elimination of Water Hammer in Delivery Pipes 

special core dressing, and a method of casting by which east shells Device For ELIMINATING Water HAMMER AND Exe 

are produced absolutely clean and sound This improvement in PREeEssUuREIN DeLiIvery Piprne, Ek. Maynard. The device di 

the core and core dressing makes a tube as clean on the inside a Fig. 1) consists of a cone A placed over the delivery pipe I} 

it is on the outside; in fact, this improved core gives a satin finish cone is divergent, of variable length, and of a diameter suitab 

and smoothness on the inside suriace that the Iron m ld will not selected with respect to that of the pipe It carries a sim ill ce 1] 

always produce on the outside surface. B supporting a steel plate C’, periorat dl by parallel lots D. the 


In the same way that the grain size of the finished tube is shown slots being separated by bars F of triangular section in order t! 
to be produced by the last two drawing and annealing operations the water flowing may easily subdivide in order to pass over t 
only, it may be proved that all the physical properties, including grate thus formed. The total section of the slots must evident 
the ability to withstand the hammer, pin, and compression test, be at least a little greater than the section of the pipe in 
are likewise determined by the same two operations reduce the loss of head due to the presence of the grat Over 
It is obvious from the above that a sound condenser tube can be — divergent cone A is placed a convergent c EF connected wit! 
made to comply with any reasonable specifications, 




















irrespective of its casting or early stages of manu- ] 
facture, by the annealing and drawing operations. ty | 
ah . va ie ; . 
rhere are two changes in specifications the authors beod 7 fl a 
strongly favor: the inclusion in specifications of a 1}4 
mercurous nitrate immersion test, and decreasing = f yy, / _—— ' 
the minimum tin content from 1 per cent to 0.9 pe ! YOM TUITE = ina, oe eA et 
cent. ] hey believe these to be valuable changes and | A f i : ined ey, | zm" 
, if i t i ; 1 WA ViA WA 
added safeguards to the purchaser, and they do not 4 G ; i f } j } ' 4 } ] j 
‘ . ‘ . “ " . 4 a H | tn: } } ‘ | / ‘ ~ § 
believe the other changes that have been proposed i S 1 \7 \f Veei] | | 
will result in insuring the purchaser that he will get | ' ESS ; j / | j A 
Vii ul L Insuring 1@ purchaser tha 1@ Will ge i t ma * i : i 
a better tube or one which will last any longer Bt 
service. There are undoubtedly things which future F ba dain 
experimentation may bring out to improve the \ A 
quality and service of condenser tubes. When any \ . \ 
such improvements are discovered, the authors’ & ‘HI Du ke ) 
 aketees tl ~~ wromotiv ures ther ciierucreuscced! 
policy dictates that they promp ly urge then o] Savi RB . 7 
adoption. (Raw Material, vol. 6, no. 3, Mar., 1925, a < e F THT A Ay 
pp. 97-103, illustrated, gd f jit ih | 14 
f ' a : 
b Mil | ti | ' 
x TAT r A ul " Li } | 
FOUNDRY . | TT | | 
\ j SE | ; 
CastinG Huss ENTIRELY IN Cores, H. FE. Diller { \ i ro wi i ANNA | ae 
Description of a process in which the core has en- \, f J Nap lbaaaael ODay b 
: . ‘ , .———_——_—__4 uy | L 
tirely displaced the mold in the sense that the entire ( 4 “y tl | Hub” 
° ° . ° ‘ Hl if YY ae uv” 
mold is formed of cores without even the use of a i ) I Pat LUULEY™ 
flask. i Oo Kho 
The process refers to casting iron hubs on steel ay eke | 
, = a I 1 } 





wheels. Because of the lack of space it is impossible 
to describe in complete detail the whole process. 
One feature is the use in the mold of an extra cover 
acting asa pouring core. This pouring core also has 
holes for the downgate and blow-off, and a strainer is placed in the delivery pipe. There is, however, a free space, say, 15mm. (0 
hole for the downgate. This strainer is used, however, only on hubs _ between the upper part of the grate C and the bottom ri: 
which have to be machined. divergent cone. In this space H is placed a movable st 
The cores are made of a mixture of approximately 50 per cent J provided with perforated parallel slots J, which do not, ! 
old sand and 50 per cent new sand, bonded with a mixture of correspond to the slots in the grate above referred to. | 





Figs. 1, 2 anp 3) MayNnarp-TaiLt_eur Device ror EvIMInatTiIna WaTrer Ham 


DeLiverY Pipes 















pitch binder and a binder produced by the Robeson Process Com- can rise from 10 to 12 mm. (0.39 to 0.405 in.), but only u 
pany, of New York. The original article describes in detail the effect of the pressure of the water produced in the deliver 
equipment used for making and baking the cores, and also the some- movable plate J is guided by four posts moving in vertical 
what unusual methods in melting the metal and finishing the Figs. 1 to 3 show this system of grate valves. It is easy t e 
castings. (The Foundry, vol. 51, no. 5, Mar. 1, 1923, pp. 169- stand how it operates. While the water is being deli 
175, 12 figs., dp) movable plate which covers the slots in the grate is rais' ul f 
remains raised in order to provide a passage for the water. en C4 
FUELS AND FIRING however, the pumps begin to move slower or stop altoget al 
velocity of ascension of the water rapidly diminishes, an‘ th cy 
TERMINOLOGY IN CoaL Researcu, Marie C. Stopes and R. V. _ plate, the inertia of which is small but which has a certai ght f 
Wheeler. The authors have been responsible, either severally nevertheless, begins to move downward in the liquid ar ills 0! 
or jointly, for the introduction of a number of terms into the lit- to the grate, the slots of which it closes the instant the v yis cr 
erature of coal. In the present article they give the definitions of reduced to zero, this action being rapid because of the short distance 
these terms. that the descending plate has to travel. As it is possible to regulate ti 








he weight of this plate in a suitable manner so that it will fall 


in direction, it becomes possible t 


complete elimination of water hammer 
I} I l l | rt lar uw mh is 1 ( ! 
tain mar econ col I I 
or it will no longer be 1 vy to pre exe 
‘re O on , 
rl | ( ri if i 
thi | din It hi G 
t { 7 6, | 10, 1925, pp. 211-21 t fig 
MPLI LH Y O! E Uy IFUC |? L. Bergere 
ensive arti able bstra 9 | ior 1 
tor in applied hydraulics at the Central School Arts and 
factures in Paris and ts considered to be one of t best ex- 
centrifugal pumps France } ¢-Belg 1. 1 
Jan., 1923, pp. 16-36, 12 fig } 
INDUSTRIAL MANAGEMENT 
rORY ORGANIZATION \ collection of papers presented at 
eetings of four organizations, one of which is The American 
s of Mechanical Engineers (meetings of the other three socie- 
nye held in Ge i 
Cul l it which the editor, in « ( ing n these 
irrives is that America and Germa ! ( countri 
t of the work is being d r la g th indation f 
nh ¢ { tire pr nh ¢ rEAnIZA I 
t i t that the yori ( Cy per re ce eq 
ich t entific manageme T t t is und d 
i t] rgani it i 
> f M il Engine rresente 
hh / iv \l te 


CHERI Arro ENGIN} Deserip ‘ i t ‘ 
| 3 | Aeroplane Ce i t 

mall aircraft the glider type 

vine is a flat t r-cooled unit with eylinders of an 

alloy, with detachable head. The va echanism 





aft with four integral eams, and 
gearing from the crankshaft, lies inside the crankease. 
operate fingers, which, in turn, operate rocking shafts 
ng shafts are returned by coiled springs and the mechan- 
h that when the cvlinders warm up there is no increased 
between the rocking shafts and valves. 
prings are used for the valves and the whole mechanism 
d and automatically lubricated. 
vpes of engines have been designed—one with the driving 
ning at crankshaft speed to be used in conjunction with 
driven propeller, and the other with a two-to-one reduc- 
enclosed in the crankease. The engine has a bore of 85 
troke 94 mm., develops 18 hp. at 25 r.p.m., and weighs 


S5 Ib. (The Engineer, vol. 135, no. 3506, Mar. 9, 1928, 


Briviso Lirenoar Moror, W. O. Horsnaill. Description 
tors rece ntly installed in the lifeboats of the Royal National 
Institution and claimed to be the most reliable gasoline 

in existence. 

tors are rated at 90 b.hp. at S00 r.p.m. and have six 
Not only are 
rely enclosed but all the ports are watertight up to the 
ie carburetor inlets, of which there are two and which are 


ipward nearly to the top of the engine. To make assur- 
ance ib] 


with a bore of 5'/> in. and a stroke of 7 in. 


y sure the engine is installed in a watertight case with the 

and instrument connections brought through watertight 
One of the features of the engine is the combination in 

he casting of a common tank-type water jacket with a complete 

ankease, the latter entirely enclosing the crankshaft. 

ie two features which deserve particular attention are lubrica- 
water circulation. As regards the former, it should be 


Ont 


at the precise Instant whe n the velocity of the water 
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borne in mind that automatic and eff ve lu 
ovine i i necessity in a il it 1 It 
na rescue trip and ea | 
to al dr In 
if 
ire gl 
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An ir g 
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MACHINE SHOP 


Hospsinc TANGENT-Rack Gears. The Hotchkiss crown-wheel 
gear was described in MECHANICAL ENGINEERING, vol. 44, June, 
1922, p. 387. The present article illustrates the system used to 
generate this gearing by means of a conical hob which was devised 
by H. E. Taylor, chief engineer of the firm. The article describes 
both the principle : of generation of this gear and the machine 
used. (Engineering, vol. 115, no. 2978, Jan. 26, 1923, p. 106, 7 


figs., d 


MARINE ENGINEERING (See Internal-Combustion 
Engineering 


METALLURGY 


New Mernop ror Cask-HarDENING. Description of a process 
developed by Dr Assar Gronwall, “a Swedis scent t, inventor 


of the Electrometall type of electric shaft ore-smelting furnace 
The process is based upon experiments which proved that as the 
gases enclosed in the case-hardening pots become saturated with 
carbonic acid, which happens fairly rapidly, the process gradually 
stops 

The new method consists of converting the carbonic acid as 
formed to carbon monoxide. This is done by putting catalyzers 
ol a spe cial metal in the form of thin sheets, ribbon, or wires, into 
the casing box with the carbonaceous matter surrounding material 
The catalyzer then acts in such a way that 
the carbonic acid, when coming in contact with the metal, passes 


to be case-hardened. 


into cal bon monoxide. An iron object may be case-hardened deeper 
on a certain spot by placing catalyzer there. In the case of gear 
wheels, they were case-hardened only on the outer parts ol the cogs. 
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The catalyzer is not consumed during the operation and therefore 
the expense for the new method consists only of the outlay for the 
original catalyzers and the license to operate. 

With this method it is claimed that less carbonizing material 
is needed, that the temperature can be kept lower than in the usual 
method, and that the time required is about half that formerly 
necessary. The tests at the Technical Academy, Stockholm, 
consisted in treating pieces of steel from the same bar in an elec- 
trically heated furnace, first by the usual case-hardening method 
and second, with the addition of a catalyzer. 
was considerably deeper in the second set of samples, although time 
occupied, temperature, and other conditions were exactly the same. 

Iron Trade Review, vol. 72, no. 9, Mar. 1, 1923, p. 660, d 


The amount of ease 


PHYSICS 


Give Bupsies, Carl Barus. The work of Dewar (Journal 
A.S.M.E., April, 1918, p. 349) and others on soap bubbles have shown 
that important information can be derived from the behavior of 
these bodies. The present article deals with glue bubbles, and, in 
particular, the measurement of pressure increments within the 
bubble, which the author claims can be done by an interferometer 
which he has designed. 

Glue bubbles can be obtained directly and are sometimes ob 
tained so that they actually last indefinitely; these solid glue 
bubbles may be ultimately detached. The author discusses the 
growth of the bubble and shows graphically the result of the suecess- 
ful dilution of the original liquid glue. It would appear that the 
surface tensions remains low and nearly constant until a dilution of 
the order of 0.005 is reached, and therefore with further dilution 
the surface tension increases very rapidly. 
1466, Feb. 2, 1923, pp. 151-153, 1 fig., e) 


(Science, vol 57. ho. 


POWER-PLANT ENGINEERING (See also Engineer- 
ing Materials) 


SomE Depuctions FROM INpIcATOR D1aGrams, Alberto Keens. 
Extensive discussion of a practical nature of the indicator diagram 
and what it teaches. The author has made no special attempt 
to present anything except a, clear practical discussion of his sub- 
ject, containing such information as would be of use, for example, 
to a sea-going engineer or an engineer in charge of steam engines; 
special attention being paid to the salient factors upon which the 
smooth and economical running of the engine depends. 

The paper is not suitable for abstracting but would prove to be 
of considerable interest to students in engineering and all those 
who wish to clarify their practical knowledge of the indicator dia- 
gram. (Institute of Marine Engineers, paper read Jan. 30, 1923, 
abstracted through advance copy, illustrated by numerous dia- 
grams, Pp) 


POWER TRANSMISSION 


MECHANICAL AND ELECTROMECHANICAL OSCILLATIONS, Henrich 
Schieferstein. On page 254 of MecHANICAL ENGINEERING, April, 
1923, there appears an abstract describing the general principles 
of the Schieferstein method of power transmission by oscillations. 
The present article describes the same subject in greater details 
and iilustrates by drawings and photographs some of the machinery 
employed. Among other things it mentioned the use of oscillating 
planes for aircraft. (Abstract of paper read before the Verein 
deutscher Naturforscher in Leipzig, Sept. 19, 1922, abstracted 
through Zeitschrift f. Technische Physik., vol. 3, no. 12, 1922, pp. 
377-380, 11 figs., d) 


PUMPS 


Hicu-SpeeD Pump wirs RinG Vatves. This pump, built by 
the Pulsometer Engineering Company, Reading, England, is of the 
reciprocating single-acting plunger type fitted with rubber ring valves 
working on gun-metal seats. The pumps of this type are built in 
sizes to deliver from 250 to 2000 imperial gallons per hour at heads 
up to 100 ft. They are designed to run at speeds from 300 to 500 
r.p.m., which makes them suitable for belt driving from high-speed 
electric motors. The pump casing is cast in one piece with the 
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enclosed crank chamber. The front part of the gun-metal plunger 
acts as a crosshead working on a guide extending into the crank 
chamber, and thus relieves the plunger and stuffing box from all 
side strain. The connecting rod is of gun metal with a marine- 
type large end which works on the pin of a balanced crank. 

The suction valves are in the internal grooves and work in com- 
pression, while the delivery valves are in the external grooves and 
work in tension. The aggregate area of the water passages is large 
so that the only movement of the vaives consists in a very slight 
compression or elongation of the rubber. The pumps can there 
fore work at very high speeds with absolute silence under al 
conditions. (Engineering, vol. 115, no. 2981, Feb. 16, 1923, py 


217, 6 figs., d 


Gyroscopic Pumps 


Pumps, Morris Gendrin. In view of the fact tha 
little information is available in English as to these pumps, a som« 


what extended abstract of the article is deemed advisable 


GYROSCOPI 


In the first place, certain mechanical principles have to be ri 
called. All movements of an aggregate of material points may ! 
referred to a system of axes arbitrarily movable in space We hay 
the right to do this provided we assume that at each of the materia 

s 
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DiacramMatic Views oF Two Types or Gyroscopic Pumps 
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M, 
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Fies. 5 anp 6 DtaGrRams oF Forces Acting In a Gyroscopic Pum? 
points M two apparent forces’are applied, namely, the inertia 
entrainment and the component centrifugal force. 

The force of inertia of entrainment is the product of the mass 
times acceleration of entrainment with the sign changed, the ac 
celeration of entrainment itself being the acceleration of a point 
referred to movable axes which coincide with the point M 
instant under consideration. 

The component centrifugal force is the product of the ma 
by the complementary acceleration with the sign reversed. Ii, begit 
ning with the instantaneous axes of the rotation of entrainm« 
vector OV be equal to the relative velocity of the point ' 
complementary acceleration is equal to twice the velocity whic! 
the point V would have under the action of the instantaneous ™ 
tation of entrainment. A rotation is often represented by a vector 04 
projected on the axis and equal to the angular velocity. If the ax 


lf the 
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areg 
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fixed and.the movement uniform, the force of inertia is merely a 

entrifugal force as generally known. 
Assume now, however, that either the direction or the magni- 
tude of the vector OA varies, the point O remaining fixed, which 
ans that A has a certain velocity AB; also take Of’ equal to AB. 
ean then be shown that the acceleration is equal to the magnitude 
ich it would have if OA were fixed, plus a component equal to the 
wity which would be impressed on the point M by a rotation 
03’. Whereas the centrifugal force tends to draw away from the 
all the material points, the second component tends to make 


rotate all in one direction and it is this force that is used in 
by their inventor, Emil Faure. 


COpIEe PUDLPs 
j F ) 
nev_ple of Gyroscopu / imp 


A movable part consists of an 
egate of passages, and for purposes of discussion it is con- 
Under 


conditions there occur a certain number of forees producing a 


nt to consider the axes referred to these passages. 


wement of the fluid ‘These forces may be considered here 

n: fir external forces, in this case gravity; next, 
fference of pressures between two adjoining sections of the 

: passage; third, the action of walls perpendicular to the ve- 
owing to a proper selection of the axes which, however, does 

fect the movement of the fluid in the passage. The same 


| Next comes 
rdinary centrifugal force as used in centrifugal pumps; this is 
In gyroscopic pumps, however, there 
that come into action, namely, the 

pl ires and the con ponents due to variations of the velocity of 
I In other words, an effort is made to obtain a difference 
ire by constantly varying the instantaneous velocity of 

rot Two extreme types have been considered by Faure: 
of rotation alone varies; in the other the 
tude of rotation alone varies (for example, oscillating rotation). 
Type Des ~ption A certain number of passages l and 2 

Fig. 4) mounted two by two in series insid +: of the curved body 3, 
Their free ends communicate 

with the cylindrical valve 4 forming part of the central tube 5. 
1 Ti itor drives the hollow shaft 6 and this governs the rotation 
onduits 7, 5, and 8 which are connected to the valve. The 

gea nnected to the inductor meshes with gear 10 which is sta- 


tion applies the component centrifugal force. 


, ' 
pr iced DY a potential 


it f 


two groups of torces 


i e the direction 


tute the nlet to the pump 


and thereby gives the inductor a second movement about 
itive axis formed by the central tube 5. 
cylindrical valve 4 is so arranged as always to give to the 


cuit the shape shown by the figure. At the same time the 
planes of the two orifices of the valve form a certain angle 
Wit! plane of the axes of rotation, the purpose of this being to re- 
luce for a certain output the losses of kinetic energy due to impact 
iid against the walls of the valve. (This arrangement is 
som t similar in principle to the shifting of the brushes of 
elect machines.) The pressure may be adjusted to any value 
maximum, and this without changing the velocity, 
ng the position of the valve by rotating it about its axis. 
U n. Assume that an observer standing on the right- 
ees the shaft 6 rotating in the direction of the hands of a 
observer standing above the machine will see the indicator 
same direction. The two rotations, of entrainment and 
r represented by the vectors w and w’ and they combine 
i taneous rotation 2. The extreme end of the vector 
.! he rotation w has a velocity ww’sin@ perpendicular 
f the figure and away from the observer. In ac- 
th the theoretical considerations set forth above, a 

int M projecting into M, is acted on by a force F 
rye 6 Kr (Vig. 6). This explains why the liquid in Fig. 

11 


With this in mind it 
Here merely the 
be given. ‘The work which a force F exerts in producing 

a Is} nent M,M’, of a point M, 1s equal to 


MiM’, + Kr cosa = K X M,M’; X OH = 2K X areaOM,M’; (a 


As a ri the work applied to a mass m of a liquid is equal to W 
; ‘ww sin 6S, where S is the projection of area of the circuit on 
the plane of the figure. If V is the volume of this liquid mass having 
a densit p, then W = V(p — po), and consequently p Po = 
“ww'sinOS. If the liquid flows through a circuit the sectional 
area of which is 1] sq. dm. and the two shafts (perpendicular) make 


he path indicated by the arrows. 
isy to carry out the calculations. 


n 


) 
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10 r.p.s., the pressure will be 0.8 kg. or 8 m. of water, which shows 
that it is possible to obtain considerable pressures without making 


the velocity excessively high 


The second tvpe of mp, shown in the lower half of Fig. 4, 
namely, one where the velocity of rotatio rlone vie 
described in the original article, but cannot be discussed hers g 
to lack of space. (France-Belgique, vol. 1, no. 1, Jan., 1923, py 
69-71, 3 figs., dA 


RAILROAD ENGINEERING 
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Fic. 7 Gearep Locomotive Buitt By THE WILLAMETT 


IRTLAND, ORE 


STEEI 


capable of developing approximately 900 hp. The boiler carries a 
working pressure of 200 lb. and is built in accordance with the 
requirements of the A.S.M.E. Code. The Walschaerts type of valve 
gear has beer adapted A photograph of the locomotive is repro- 
duced in Fig. 7. (Railway Age, vol. 74, no. 16, Mar. 24, 1923, pp 
S09, 1 fig., d 


New Cars or SpectAL DESIGN FOR THE LONDON ELECTRIC 
tarLway. The London Electric Railway Company (Associated 
Underground Companies) not long ago gave an order for one car 
each to five leading rolling-stock construction firms, giving them 
in addi- 


tion to which one ear built to the design of the Underground engi- 


practically permission to build cars to their own designs, 


neering staff was also placed in service 

Among the features introduced may be mentioned the position 
and width of the doors, which is uniform in all the cars, namely, 
A further 


as silent 


a pair of double doors spaced along each side of the car 

feature is the attempt which has been made to provice 
running a car as possible. Dr. Low, on behalf of the company 
has taken photographs of the sound heard in an ordin iry ul det 
ssible to 


ground subway car when in motion and it was found p 


locate the principal causes of noise. Steps were taken to reduce 
this and the experience thus gained has been utilized in designin 
the sample cars. The original article gives an internal view of the 
unlike anything used in America. The 


cars are described as being ‘‘de luxe.” 


The ventilation in the ears is so designed that 
need to have windows open while traveling Che original 
describes the five ears in detail. (The Rail Gazet 8, 
no. 6. Feb. 9. 1923, pp. 195-199 and 202, 8 figs., dA 


ELECTRIFICATION ON THE D. L. & W 


} ] law ) , 
raffic on the Delaware, Lacka inna « 


MikADO LOCOMOTIVES VS 
About 40 per cent of the 
Western consists of anthracite coal mined in the 


Seranton and the coal mines are located in a valley with he 


Vicinity ols 


grades—about 1'/. per cent—in both directions, the grade toward 
the east being considerably longer than the west-bound grad 

In order to equalize the operating capacity of the road plans were 
drawn for the electrification of some 40 miles of gradients neat 
Scranton, the intention being to furnish electric-locomotive helper 
and pusher service to the summits for the east- and west-bound 
traffic. It was found, however, that the cost of the project would 
be in excess of $5,000,000, as a result of which the company decided 
to postpone electrification for the time being and to purchase in- 
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stead 40 powerful Mikado-type locomotives. This was done and 
coal trains are now made up and taken through solid from Scranton 
to the west or to the seaboard. The new Mikado locomotives with 
the helper service are hauling trains of 2900 tons through from 
Scranton to the Secaucus yards, near Hoboken. 

With these powerful locomotives a larger tender is used, the 
capacity having been increased from 10,000 gal. of water and 12 
tons of coal to 12,000 gal. of water and 14 tons of coal. This in- 
creased capacity enables the locomotives under ordinary conditions 
to take a train to the summit east of Scranton without taking water 
and to run 130 miles from Scranton to Secaucus yard without tak- 
ing coal. 

The 40 new locomotives are noticeably heavier than those already 
in service, and in terms of tractive force are the most powerful 
Mik ido locomotives ever constructed. They were designed by 


the American Locomotive Company to meet the special traffic 
conditions on the D. L. & W. and were built at the Schenectady 
works 

The new Mikado locomotives have 10,600 Ib. greater tractive 
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An increase 
in tractive force of the main cylinders was obtained by changing 
the piston travel from 30 in. to 32 in. and raising the steam pressure 
from 180 lb. to 200 lb. The weight of the locomotive was also in- 
creased with the result that there is now an axle load of 68,000 lb., 
which would not have been permissible except for the favorable 
track and bridge conditions prevailing on the Lackawanna. A 
booster is also installed, in addition to which are used an Elvin 
mechanical stoker and a Baker valve gear, together with other 
modern special equipment. 

These D. L. & W. Mikado locomotives will naturally be compared 
with those for the New York Central Lines, one of the most striking 
designs brought out in 1922 and for which orders were placed for 
191 for the various roads comprising that system. The New York 
Central locomotives weigh 334,000 lb. in working order, have 28-in. 
by 36-in. cylinders and 63-in. driving wheels. They also are equip- 
ped with boosters and have a total rated tractive force of 74,500 
lb., or 63,000 lb. without the booster. Other heavy Mikado-type 
locomotives recently ordered are those for the Central of New 
Jersey weighing 342,500 lb., having 27-in. by 32-in. cylinders and a 
rated tractive force of 59,000 lb., and those for the Northern Pacific 


effort than those previously used by the same road. 
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weighing 337,000 Ib., having 28-in. by 30-in. cylinders and a rated 
tractive force of 57,000 lb. But few Mikado locomotives having 


a tractive force of over 60,000 lb. have been built. (Railway Aq 
vol. 74, no. 9, March 5, 1923, pp. 511-513, 5 figs., de) 
REFRIGERATION 
An Oscillating Ammonia Compressor 
OscILLATING AMMONIA Compressor, H. J. Macintire. <A di 
scription of what is claimed to be a new type of compressor. Tl 


Referring to Fig. 8, the sucti 
gas enters through pipe A into the hollow rotor shaft B, which h 
a long slot D through which the gas may pass into the compress 
cylinders C when the rotor has rotated far enough for that pu 
It will be noticed that the rotor makes with the eylind 


chambers C, 


action of the machine is as follows: 


pose 

EE four 
gas enters when the ports are uncovered and is discharged throug 
disk-type disch il annular space F, from wi 
it The compressed 


compression which are single-acting. TT) 


irge ves into the 


thi il-filled 


passes to 


anno! 






AMMONIA COMPRI 


with entrained oil then passes into the dome H. From 
led through a pipe connection to the filter chamber J, 
filled with material suitable for 
The oil then falls in drops into 
reservoir K, while the ammonia gas is taken through thi 
pipe L into the two shell and coil condensers M. The « 
the reservoir K is then returned to the compression 

It is first led by means of a pipe V into the end of the « 
easing, from which, by means of an oil-measuring device 


the collection of mist parti 
the formation of drops. 


/ 


given passage into the suction gas at B. 


The rotor is driven by means of a four-bar linkage me 


and is designed to rotate through a 69-deg. arc at a spet SW 
oscillations per minute. The compressor is operated pt 
flooded in oil, reliance being placed on the efficiency of 

to remove all traces of oil from the ammonia. The 

stuffing box is replaced by a self-aligning metal seal 2. 

leaking by this seal will collect in the sump S, from which 


The shell and coll condensers, in Ul 


make a convenient frame on which to support 


drained occasionally. 
design, 
and compressor. 

It is claimed that the field for such a compressor is in th: 


) 

















iat he h 


Mint 


i Which followed, the 


id had but three or four v 


device under conditions where gas must leave the evlinder 
rhly impregnated with oil, but the liquid ammonia showed 
the gage glass perfectly clear. Refrigerating EF) 

a) ». 8, Feb. 1923, pp. 252-253, 2 fig 

ECIFIC VOLUME OF SATURATED AMMONIA Vapor, C. S. Crago 
CG. MekKelwy nd G. F. O'Connor Data extensive experi 

earried out at the Bureau of Standards some Veal ago 

paper presents discussion of previous measurements and 

of the present investigation Among other things forn 
mpirical equation expressing specie volume as Inetion of 
perature has been derived. 
\ form of empirical equation was sought which would repre- 


the results closely and which would also satisfy the terminal 
litions at the critical temperature. The equation should, 
at temperature, give a finite value for the specific volume 
adi 
d approach the value « for the derivative I iew 
it 
pproximate reciprocal relationship between specifie volumi 
ipor pressure, an equation similar to the vapor pressure- 
erature equation suggested its possible usefulness with an 
mal term which would make it satisfy the second condition 
med above \s In the Chis with vapor pressure, no simple 
n has been found which ean be used even over a comparatively 
interval of temperature 
equation ol the form 


Vapor 


re ¢ alculate d I 


in 
degri 
Eng 


rap! 


SPEC] 
Fo 
Wart 
collab 
large 
thick 
In t 
With a | 
It is car 
Speed h 


block 


B 


7 
the ritical te erature Vas ! ! 1 ( the & ( 
, 
easurement vere irried out tw ethods, one i 
direct determinatior the mass of vapor contained in a 
lume, and the other ptical method involving measure 
the index of refraction of the vapor, from which the density 


The v 


m the Clapeyron equation, using other data 


could be determined alues for the specific 


at the Bureau. The experimental results found by the 
ods are in fair agreement with the caleulated values above 
per Below 0 


e direct method are systematically 


most by about 0.3 


the results found by tl 


nt., differing at cent 


d those found by the optical method are systematically 
in the Clapeyron values, amounting to about 2 per cent 
cel 


leg 


The calculated values were chosen, therefore. 
The 


ost probable values error in 


methods 


il results are represented closely by the empirical equation 


possible sources of 


are discussed 


6.46344 — 
0. LOOGSS; 


00 0.0356808 logy 6 
4 
0.0862366 VY 406.1 6 + 0.002667 (406.1 6 
i’ is expressed in cubic centimeters per gram and @ in 


273.1 Refi igerat ng 
pp. 239-248 and 258, bibliog- 


deg. cent. + 


1925, 


deg. abs. 


no. 8, Feb., 


bsolute 
ng, vol. 9, 


Igs., €) 


\L PROCESSES 
NG Street Tusina INsTeap DrawinG It, Chester 
Description of a process developed by the author in 
ition with E. Warner. It is claimed that by this process 
round and other internal sections can be made in wall 
es of */, in. and up, and in lengths up to 8 ft. 
process a block of steel of the required weight is pierced 
le '/, to 1/2 in. larger than the size it is to be at the finish. 
fully inspected and then reheated and placed under a high- 
immer, where the roughing mandrel is inserted and the 


oO} 


ire, 


‘tock roughed out to the length of the tool, after which the tool 
8 Withd, 
to insure 


wwn and the tube reheated. This last is done very slowly 
uniform temperature throughout the entire tube. The 


‘ f } . 
ne dime Ions oO i r the variou 


3, Mar., 1923, pp. 90-91. 5 fig 


STEAM ENGINEERING (See Thermodynamics 


THERMODYNAMICS 
ION Heat Loss 


INTERNAL-( 


OMBUS1 3 AND SPI HeAT OF 

WORKING FLUID A somewhat general discussion fro 1 whic nly 
eertain points can be abstracte lon account ol lack of space 

It is frequently stated that the PAsSeous medi link ¢ ClOosed-ve el 


tests Is highly transparent to its own radiation. The writer ques- 
tions this assumption for two main reasons. the first being that the 
diathermancy of the gases will decrease with increasing density. 
This explains the apparently lowe ilues of specifi heat at the 
higher densities. The reason for the relatively high explosion 
pressures attained by Professor Petavel in his experiments thus lic 
in the diminished radiation losses at high densities. In the case of 
iV gases consisting particles of H.O the interception of radiated 
by ch partich must it least, be appreciable Indeed. 
( i ( pec neat it ¢ ta pressure and constant 
\ 
A ) , “Vv \ 
ip iT?) 
lA d?pP 
] 
V Jy / 
respectively, Is a strong argument against any variatior specific 
heat with density at high temperatures, since the departure from 
the usual gas law at such temperatures can scarcely be to the 


extent required to make the argument valid 

the 
heat is based on the conviction that 
of the explosion at least, heat losses 
in most wholly radiation This 
conviction 1s uph ld prin ipally by the fact that test results on 
explosion vessels of different dimensions can be thereby reconciled. 


The second reason for non-belief in the high transparency ol 
gases to their own radiated 

during the first half-second 
tests losses 


closed-vessel are al 


For high transparency, total heat losses on this view, should, in 
Actually they are not 
so proportional. Various figures put forward by different experi- 
menters for the value of the index n in the relation 


Total heat losses « |" 


explosion-vessel tests, by proportional to L, 


all agree that n is less than 3. If heat losses in such closed-vessel 
tests are practically all radiation loss at the outset, as the writer 
contends, high transparency would give the /° law. The only 
possible argument will be proportional to /?, and so, in effect, will] 
reduce the index n to some value between 3 and 2. 

The author proceeds to show from both experimental and analyt- 
cal evidence that this reduction in the value of n may be explained 
by relatively low discrepancy of gases to radiated heat, while 
holding at the same time that the initial conduction loss (enclosed- 
vessel test) is practically negligible. 

The author surveys some engine tests for purposes of comparison 
with explosion-vessel tests and derives the following values of the 
specific heats at constant pressure and constant volume: 


K, = 316 + 0.0623 T ft-lb. per lb. per deg. cent. 
K, = 220 + 0.0623 T ft-lb. per lb. per deg. cent. 
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He plots the internal-energy lines based on the specific-heat 
values and compares with them lines derived from various authori- 
ties, the results showing large discrepancies between these different 
values. He points out, however, that his values are practically 
coincident with the values of the specific heats of carbon dioxide, 
nitrogen and air as measured by Professor Dixon and others, by 
measurements of sound velocity in the medium. (The Engineer, 
vol. 115, no 3504, Feb. 23, 1923, pp. 191-192, 3 figs., tA) 


Fundamental Properties of Water Vapor 


I’ UNDAMENTAL PROPERTIES OF WATER Vapor, Prof. M. Strauven. 
An analytical discussion, only part of which can be referred to 
Among other things, the author carries through a careful 
comparison of the systems of values of Callendar and of Eichel- 
berg, and shows that the difference between the two sets of values 
may be as high as 1 per cent. It is, however, of greater importance 
to determine not so much the absolute values of J (total energy) 
as its variations between two given states (the fall of total heat). 
In practice, expansions beginning with the state of superheated 
steam end quite often in saturation, a region for which the ex- 
pression for J takes the form— 

I=qt+art 

From this the author proceeds to consider the three cases of 
adiabatic expansion and shows that the differences in results be- 
tween the Callendar and Eichelberg equations may be, under 
certain conditions, as high as 6 per cent, which occurs mainly, 
however, when the initial and final expansion pressures differ 
but little from each other. This is due to the fact that the ab- 
solute values of J in the Callendar and Eichelberg equations are 
sensibly equal for the high and the low temperatures, but give 
different results for the region of intermediate temperatures. 

The author considers next the specific heats of superheated steam 
and comes to the conclusion that the values of C, (Callendar) 
at high pressures do not agree with the direct measurements of 
the Munich tests. On the other hand, however, the Munich tests 
agree perfectly for the region of low pressures with the values 
experimentally obtained by Callendar. Callendar defended his 
values by pointing out that the values of Cy at saturation were 
obtained in the Knoblauch tests by means of a purely empirical 
extrapolation of experimentally obtained isobars. This objection 
was answered, however, when Ejichelberg succeeded in working 
out an equation of state of dry steam instead of the extrapolation 
formula of Ca obtained from this equation of state, and the Cal- 
lendar equation may be put in the form of— 


here. 


Apu. 


}) 
Cp = Cp, + 0.33: sare 

The Thomson-Joule effect is discussed next and it is stated that 
the divergence between the experimental values of Callendar and 
the calculated values of Eichelberg is comparatively small, which is 
noteworthy since the determination of the Thomson-Joule effect 
by means of a throttling calorimet 2r is an extremely delicate opera- 
tion, and, for example, the preserce of 1 per cent of moisture in the 
steam at the entrance to the calorimeter may cause a variation of 
10 deg. in the temperature of the steam at the exit. Because of 
this the agreement between the Callendar and Eichelberg values 
is all the more interesting. 

The properties of dry saturated steam are discussed next. In 
this connection attention may be called to the discussion of the 
I-S diagram as proposed by Schuele, in particular the discussion 
as to the values of r from the Munich experiments and the Eichel- 
berg equation. There is a material difference between the two, 
especially above 180 deg., the Schuele values being usually con- 
siderably higher. It is the opinion of the author that the only way 
to determine the cause of these differences is to carry out new 
experiments on the heat of vaporization of steam at high tem- 
peratures. At the same time he points out that the values adopted 
by Schuele for the high temperatures lead to the conclusion that 
in that region the total energy at constant temperature may, under 
certain conditions, increase with the pressure, but the specific 
volume of a vapor, the conditions of temperature and pressure being 
equivalent, is always inferior to that of a perfect gas having the 
same characteristic constant R, and from this the author deduces 


MECHANICAL ENGINEERING 


Vou. 45, No. 5 
that with an increase in pressure and constant temperature the tota 
which is 
resulting from Schuele’s values but is in accordance with the re 


energy gradually decreases, contrary to the conelusior 
lations ol Kichelberg and Is proved by the values obtained DD 
Callendar. Since, further, the heat of vaporfation 7 appears } 
the calculation of the steam, It follow tha 
Schuele’s 7-S diagram must give values-for high pressures whi 
are materially different from those obtained by Lichelberg, and t! 
difference may be in excess of 2 per cent 
certain conditions. 

The conclusion at which the author arrives is that of giving pri 
erence to the values derived from the equation of state of Kichelbe: 
He points out at the same time, however, that this equation h 
been experimentally proved only for pressures up to 25 atm: 
and should have further experimental confirmation before bei 
used for extrapolation to higher pressures. From this point 
view it would be desirable to study experimentally at high pressur 
and high temperatures the Thomson-Joule effect, the heat 
vaporization, and the value of the exponent in the adiabatie equ 
tion. (Revue Universelle des Mines, vol. 16, nos. 4-5, Feb. 15 ar 
Mar. 1, 1923, pp. 289-301 with 1 plate of diagrams, and pp. 363 
with numerous tables and curves, tA) 


entropy ol would 


and even more und 
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PoLytoricaL CLocks WITH TIME Sprrat SHowina Worip Ti 
R. Hirsch. Description of a world-time clock with rotating { 
and without hands exhibited in the German Museum at Mur 
In this clock a map of the world is printed on the face and the clock 
is so arranged that once the desired city is found on the may 
time in that place can be read off, though, it must be stated, 
with ease. 

Another type of clock for a similar purpose has hands ar 
stationary 24-hr. face. The hands are fastened on a map ot 
world in the places representing the locations of the different t 
The map is, however, of a somewhat unusual type, in that whil 
the meridians appear as usual the latitudinal lines have retained 
their circular shape, but attain their largest diameter at the 
pole instead of at the equator. This clock must turn from rig 
left corresponding to the rotation of the earth from west to 
It also deviates from the ordinary clocks inasmuch as it mu 
fitted with a special movement, permitting of one rotation 
hour hands within 24 hr. 

A method is also described for converting any ordinary 12-hr 
watch or clock into a world-time clock without alteration 


movements or works. To achieve this purpose, besides the 1 i 
hour hand for the local time several additional hour han ! 
provided which are fixed at the proper angular distance from th 


main hour hand and which turn together with the latte: . 
gineering Progress, vol. 4, no. 3, Mar., 1923, pp. 51-52, 3 fig 





Docror OF ENGINEERING “Honoris Causa.” The German 
Association of Technical and Economie Societies has issued « pro- 
test against the liberal grants of the degree of honorary d 
engineering by German technical schools where the reason for 
granting the degree is not the scientific or technical achi 
of the recipient but his willingness to make to the institution of 
learning contributions in coin of the realm. (In particular i- men- 
tioned the case of a member of a Berlin firm manufacturing cot 
fectionary who has been granted an honorary degree of doctor 
engineering by the Technical High School at Carlsruhe, a igh 
apparently his name was entirely unknown in connection wi! ! an) . 
technical or scientific achievements.) It is claimed that suc 

on the part of high German institutions of learning will bring dit a 














respect on them and deprive the honorary degrees of any truc value ; 
(Giesserei Zeitung, vol. 20, no. 2, Jan. 9, 1923, p. 18, g) it 
D. 
‘ Te) y) ‘ Y \ val b: 
CLASSIFICATION OF ARTICLES W 
Articles appearing in the Survey are classified as c comparativé; L. 

d descriptive; e experimental; g general, h historical; m mathe . 
matical; p practical; s statistical; ¢ theoretical. Articles of special in 


merit are rated A by the reviewer. Opinions expressed are tho? 7 : 
of the reviewer, not of the Society. a 


Viscosity of Lubricating Oils at High Pressures 
Progress Report of Special Research Committee on Lubrication 


TRH AS.M.E. Special Research Committee on Lubrication was that the viscosity under high pressure is being ¢ 
| : | 
| 


organized in 1915 to investigate the fundamental problems of | of the viscosity at atmospheric pressure and 100 deg. cent t 
ication phenomena, and has issued progress reports in 1919 and in terms of the viscosity at atmospheric pressure and 22 dep 
121 These may be consulted for information as to th scope ol 24 deg. cent Thi or to be a tan iy to ¢ | 
» work in hand and previous results obtained.! lubricants in respect to the influence of pressure up 
lhe present report contains a further account of the experimental other methods of correla dered 
k at high pressures, which has been continued during the past Table 2 supplements Table 1 by giving the approxi 
r by M. D. Hersey at the Massachusetts Institute of Tech- viscosities of the several oils at different temperature l 
Toa This report covers the measurement of the viscosity of | pheric pressure Table 1, for example, does not show 
ral different lubricating oils at temperatures up to 100 deg more vise Texac 100 deg. cer , 1000 
1 pressures up to about 50,000 Ib. per sq. in than lard at 100 deg. c 1 1000 
ssentially the same apparatus previously referred to has been to Table 2, however, it can be deduced 
ved, the viscosimeter being of the rolling-ball type due to Texaco is only 0.7 is is lard, while in li 
I’. Flowers, while the pressure measurements were based on that lard oil at 100 deg. cent. and 1000 kg 0) 
hange of el cal re nee of a suitable manganin coil viscous as at 22 deg. cent. and atmospheric pi 
method of pressure measurement was originated by Prof, At moderate temperature all of the wel 
W. Bridgman and has since been satisfactorily used elsewhere. exceedingly viscous, or else suddenly plastic, at 
\ new pump, specially designed for this work through the kindness finite pressure and hence, practically speaking 
‘rofessor Bridgman, was installed at the beginning of the year. These solidifying pressures are recorded in Tabl 
\ll the above details naturally require a more voluminous report The original observations on which this report is based ibou 
can be prepared at this date, as the work is still in progress? 250 in number, exclusive of check observations, and will later be 
mprovements are constantly being made. The present re- prepared for publication in the form of curves, showing absolut 
therefore, is only intended to show the general character of _ viscosity as a function of pressure and temperature. The vis- 
results which are being secured. cosimeter has been calibrated for this purpose with due allowanec 
ree fixed oils—lard, sperm, and castor—and three mineral for variations in the density of the oil, as explained in previous 
Veedol, Texaco, and Mobiloil A—have thus far been tested. _ papers.! 
| gives the approximate relative viscosity of these oils at Acknowledgments for individual assistance are due primarily 


rABLE 1 APPROXIMATE RELATIVE VISCOSITY OF VARIOI LUBRICATING OI 


Lard perm Castor Veed t | lexaco (med M i 
100) dey 22 des 100 des 22 dex 100 deg 22 d 4) cle iad OOd 4 ‘ ( 1 
x cent cent cent cent cent t t 
( 1.0 1.0 1.0 1.0 1.0 ( 
t l ; l } ; ] 4 
l j 1.9 > 2 } ‘ 
42 ( 
25.4 
int {é r per sq. en d at « ent temperatures rABLE 2 ABSOLUTE VISCOSITY OF VARIOUS LUBRICATING OILS AT 
” Of OUU Kg. per sq cm. and at differ nt lemperaul DIFFERENT TEMPERATURES UNDER ATMOSPHERIC PRESSURI 
A roximate vaiues only are available, as seve ral sin ill correc- V \ gs 
, tior main to be computed, particularly those due to the compres- == on 100 deg 
SI f the oils, but it is not thought that the figures quoted ar — ‘ i: 
’ su t to changes greater than 5 per cent. Ca cin > ’ 
relative viscosity” is meant the ratio of the absolute vis- Veedol 0.9 09 
Texaco - 
er t a stated pressure and temperature to the absolute vis- Mobiloil A 2 
a atmospheric pressure and that same temperature, €.g., Viscosity at 24 
100 deg. cent. rABI APPARENT SOLIDIFYING PRI i I RI BI 
the data for lard oil show that at 1000 kg. per sq. em. (14,200 TING OI 
} 1o . . . remp I 
.n | q. in.) and 22 deg. cent. its viscosity is four times as great as Pap x aoe 
r0- at pheric pressure and 22 deg. cent.; whereas, by contrast, _— 22 1600 22.800 
Pex it 1000 kg. per sq. em. and 24 deg. cent. has 14.7 times as stor ae bong tye 
' n cosity as it had at atmospheric pressure and 24 deg. cent Veed 22 1300 18,500 
+ | <4 1500 21,300 
Ant refore shows a more pronounced pressure effect than lard Pexa } 100 3900 55°500 
01 iin, lard oil maintained at 100 deg. cent. experiences a Mobil \ > +4 4 eo 
ol 500 + 913i 
.en- LY increase of viscosity under 1000 kg. per sq. cm., while the ( 100 2100 29,800 
cor nding effect f Texaco is ¢ ’ to increase its viscosity , ro ; , 
1.7 1 g efiect for Texaco is only to increase its viscosit; to H. B. Henrickson of the Bureau of Standards in connection with 
It to | ted that t f the t lati ; the earlier development work, and more recently to C. W. Staples, 
gt Is to be notec is ur prese se of the term “relative vis- . “tom 
"B eneis 100 to " ms ; ion + . ~ , a graduate student at Massachusetts Institute of Technology dur- 
! I deg. cent. anc ‘g. per sq. cm. pressure ans oe , , . mM 4% “1 
any : 5 Cons. a8 6. per sq. cm. pressure” means ing 1922 (W. P. I.’19), and Henry Shore, M.I.T.,’24. Mr. Staples 
‘The problem of “oiliness” was discussed in the first report, together was largely responsible for the pump development and other me- 
pad Her. *xperiments by Albert Kingsbury at high rates of shear, and by M.D. chanical problems, while Mr. Shore gave particular attention to 
We ers¢ on viscosi a: ig Ss > The ls 2S > avails » j ° > . 
slue re viscosity at high pressure. The latter results are available in tho temperature control and other electrical problems introducing 
ul in Jl. Wash. Acad. Sci., vol. 6, pp. 525-530, 1916, while the report pent tesa tate whisk ell hed ‘bed 
Neel r be found in MecuanicaL ENGINEERING, vol. 41, June, 1919, Various Improvements which will be describe later. . 
P. 937 \ second report, issued in December, 1921, may be obtained in ALBERT KinGssury, Chairman 
ap form from The American Society of Mechanical Engineers, 29 Mayo D. Hersey 
- odth Street, New York. W . cra 
STs eel i ie A. Witmer Durr 
tive’ I ® experiments have been resumed by Mr. Hersey at the Physical "= ©. Dewees 
the bor y of the U. S. Bureau of Mines, Pittsburgh, Pa. Pa -- ICKINSON 
a The kg. per sq. em. or “atmosphere” is the unit almost universally found A. E. Frowers. 


pecial — pressure literature: it is about 14.2 lb. per sq. in., so that 1000 
thos? : Per sq. cm. is approximately equivalent to 6.4 tons per sq. in. in the 
stem. 1 Jl. Wash. Acad. Sci., vol. 6, pp. 528 and 628, 1916 
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Research Committee on Lubrication. 
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Bu , Vat Concrete A1-23 Tests F Heavity REINFORCE! the best ré Chis Cireular of Bur tof St rds. N er 
Con & Stas-Beams. This paper presents the results of tests purchased from the Superintendent Docume G 
26 } tested as simple beams, having four types of reinforcement ing Office, Was! t Dd. Pri dD ce 
r} lab beams were approximately 4 in. thick and 27 in. wide, i 
| a f | 1} j [ t } ] { M l ( 
t! four types of reinlorcement i (a) plain round rs i - . I hs ( 
direct between two supports, (b) expanded metal with the long d Woot see f tP is Al 
mensions of the diamonds parallel direction of the spar 
: . : Pa} 1 ~ y or ComMMERCIAL ])1A M - ~~ wa 
iin round bars laid in two bands 1 45 deg. with the directio1 | | P \sagheye 
. 1 Ni H } ~s ~ ti ‘ 
f the span of the beam and 90 deg. with each other, and plain round —— _ APES ts 
at f , ird instr ent From a study of the mecl t 
bars laid in one band making 45 deg. with the direction of the spar , 
i the r ts of this investigation it is felt that tw I 
The immediate purpose of the tests wast obtain data apph ‘ 
} le] ’ " ¢ | ‘ mec! isms studied can be used in instruments tl} . ’ 
the design of slab members in concrete ships, and for this re , I 
: 14 specifications he maper aiso contains t t I 
slabs did not represent conventional design This introduced diff , : pal — ssl 
: : , ' , ' , ee procedure to determine the mean thickr t 
ilty in the interpretation olf the test data, but several methods Of 1n ot : 
. " is rhe Burea f Standards Tech: P N eu i 
terpreting the tests have led to conclusions which are in agreement with > “3 
' ; : ' Messrs. P. L. Houston and D. R. Miller ly I 
each other as to the general nature ol the results S , ‘ ‘D CG | 
iperintendent o ocuments, vernment yy iy 4 \ 
On the whole the test results show a fair agreement with the analysis : D ¢ p ; siadiche . 
‘ ; ingtor rice 10 cents 
based 1 pon the secant method of calculation Expar ded-metal rein . 
‘ . 1 ] > > > y . n hie " Y {i the al ) > 
orcement listributed the tension cracks in the concrete o ib Petroleum an { @ ; { On, Swat \ Rien P 
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Wilson, McAdams, and Seltzer [Jl. Ind. & Eng. Chem., tation to on 
- 1 abitat Lal At ’ 
105 (1922) |, the fact is brought out and supported by ex- Gi H. West 
results that the friction factor fin Fanning’s equation isa sg, oa 
DvS/z, where D inside diameter of pipe in inches, t 
lineal velocity in ype line In ieet per second, S specific . . . . > 
dept te : Mathematical Determination of the Modulus of 
e fluid, and viscosity in centipoises. Given a know- uy 
ese factors, any pipe-line problem for any fluid ean b Elasticity 
Lo Hit | TI } 
ulty in applying this equation to the flow of steam is our lhe writer feels gratified at the interest aroused by his proposed 
nowledge of its viscosity. While the temperature coeffi- | method of bending tests with thin strips, published in the December 
iscosity is known for several other gases, an extensive issue of MercHANICAL ENGINEERING, as evidenced by the much 
the literature has shown only a few determinations for appreciated comments of Prof. Wm. R. Bryans in the February 
room temperature and 100 deg. cent. It would seem that issue, and of Messrs. | \. Richardson and 8S. Timoshenko in the 
d be an interesting problem for the physics department ina — April issue 
inl The determinations should be made up to a tempera- While acknowledging the correctness of the writer’s deductions, 
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HOO deg. 
600 deg. 


cent., and at least three points taken between 400 
The data up to 400 deg. cent. will probably 
lifferent law from those above 400 deg. 


Above the critical 
ture (375 deg. 


cent.) Sutherland’s equation for the tempera- 
ficient of viscosity may be expected to apply. 
hould be calibrated with air. 

ild certainly be very desirable to add a better knowledge 
cosity of steam to that of the other properties which are 
irefully worked out. Any one desiring to take this matter 


The ap- 


Professor Bryans asserts that the basic equation, V E1/p. cor- 
rectly applies only to infinite radii of curvature, and for finite values 
of p the results obtained can only be approximate. 

To the writer’s knowledge there is no such limitation in regard 
to p; the only assumptions underlying the above equation are: 
(1) The neutral plane of the loaded beam passes through the center 
of gravity of the given cross-section; and (2) the modulus of elas- 
ticity E is the same for expansion and compression. Here is the 
simple deduction of this basic equation: As seen in Fig. 1, the length 
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of the fiber element a-a before the beam is bent is pda; when the 
beam is bent its length becomes (p + e)da; therefore its relative 
expansion (or contraction, if situated below the neutral line) is: 


+ ejda 


pda ¢ 


pda p 


The fiber tension at the point a ol the will 


cross-section m-m" 


é 
‘refore be E 

p 
denotes the cross-sectional area 
of the beam. Its moment V/ 
relative the axis O of the CTOSS- 


the dA, 


where A 


1A, which, ex- 


tended t 1@ CrOSs- 


will 


section, 


, or M 
p 
tion as to the magnitude of p 
into this deduction. 
Timoshenko makes the 
statement, but the de- 
duction is given here in full, for 
the sake of clearness. 

Mr. Richardson in his com- 
ments very ably shows the possible effect of an error in the com- 
putation of J, the moment of inertia, concluding, as does also 
Professor Bryans, that the proposed method is far from mathe- 
matical precision. 

Extending Mr. Richardson’s method of calculation to the area 
A = bh of the cross-section of the strip, the difference in the error 

db 


percentages 1s 
, 9 ah db dh dh 
Se ae! She a ae ee ae ee = 2 
b ; h hb h h 


dl dA 
| A 

Here all depends on the thickness A and the measurement vari- 
ation dh, both controllable factors. While the question as to how 
correctly a measurement may be taken may not properly be argued, 
it nevertheless must be conceded that even if the proposed method 
be not considered as an unconditional substitute for existing labora- 
tory methods, it surely affords a sound practical expedient. Theo- 


EI/p. No limita- 


enters 
Mr. 


same 


Fig. 1 
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retically the chief point of interest of the method is its novelty 
it makes possible for the first time the exact integration of the diffe: 
ential equation of the elastic curve, without the customary appro 
imation of assuming [1 + (dx/dy)*]'"5 
of the cord tension of an archer’s bow when the modulus of elastic 
of the bow material is known. 

The disadvantage of employing J instead of the eros 
may be 


1: also the determinati 


area compensated by the large and easily 


deformations in this method. This may account tor 


in the tWo recorded tests with thin woodel 
rule and an ordinary spring balance, 


] 


strips, u 
the result { 


near those given in engineering tables 

Mr. Timoshenko in his extensive and instru 
siders the limitation imposed by the elastic limit 
analytically and by certain experimental data th 
cross-sectional deformations on the bending ol t! 
how the above-mentione d basic { quation may | ( 
certain coeffi 

With regard to the elastic limit, attention is her 
that in the 


December issue, provision is made for easily verifying in ea 


more correct by the introduction of nt 


bending-test device for thin strips illustrated 
whether the bending is within or outside the elastic limit, wit 
the need of any calculations, thus affording the possibility 
experimental determination; though some preliminary idea 
what the radius of curvature is likely to be near the elastic 
as shown by Mr. Timoshenko, is naturally desirable 
As to the coefficients m and k introduced by Mr 
to account for cross-sectional deformations, 


Timos! 
are here 

tain ground, but it may be of interest to note that this simpk 
ing-test device for thin strips readily lends itself to the determir 
of these coefficients. 


we 


As the differential elastic-curve equatior 
been integrated without any assumed approximation and th 
tions obtained are theoretically exact 
ing cross-sectional deformations—and all factors are directly 
urable, with the exception of F£, the modulus of elasticity, whic 
either be taken from existing tables or determined directly by 1 
of an extensometer, therefore all factors in thes« equations 
known except the said coefficients, which could accordingly 
termined. 

It would be gratifying if Mr. Timoshenko would pub! 


isi 
t 


in the absence of infl 


description of his bending experiments with thin strips 
Davip Gut 
Syracuse, N. Y. 


Second Revision of A.S.M.E. Boiler Code. 192: 


HEARING is held by the Boiler Code Committee at least 
once in four years, at which all interested parties may be 
heard, in order that such revisions may be made as are found to be 
desirable, as the state of the art advances. The year 1922 became 
the period of the second revision and the Boiler Code Committee 
held a Public Hearing in connection with the recent Annual Meet- 
ing of the Society in December, 1922, to which the membership of 
the Society and every one interested in the steam-boiler industry 
was invited to attend and present their views. 

For the convenience of every one interested, a printed schedule 
of the varicus proposed revisions had been published and distributed 
to all those who were invited to attend the Public Hearing and the 
opportunity was given thereat for the most careful consideration 
of all of the proposed revisions. As a result of the suggestions 
received at the Public Hearing, a number of modifications of the 
previously announced revisions were offered and in addition sug- 
gestions were received for still further revisions of the Code. All 
of these suggestions for modifications and new revisions have been 
carefully considered by the Boiler Code Committee and the result 
in modifications of revisions and additional revisions are here 
published. 

It is the request of the Committee that these revisions be fully 
and freely discussed so that it may be possible for any one to sug- 
gest changes before the rules are brought to final form and pre- 
sented to the Council for approval. Discussions should be mailed 
to C. W. Obert, Secretary to the Boiler Code Committee, 29 West 


4 


39th St., New York, N. Y., in order that they may be « 
by the Boiler Code Committee. 

The revisions here published are limited to the parag: 
pearing in the 1918 Edition of the A.S.M.E. Boiler © 
the paragraph numbers refer to the paragraphs of similat 
in that edition. For the convenience of the reader in stud 
revisions, all added matter appears in small capitals and 
matter in smaller type in brackets. 


Modifications of Revisions 


Par. 9 REARRANGE PARAGRAPH AS PRINTED IN JULY 
APRIL 1923 IssuES OF MECHANICAL ENGINEERING 

9 The use of bessemer steel is prohibited for the pres 
of boilers. When the maximum allowable working pr 
ceeds 160 lb. per sq. in., cross-pipes connecting the steam a! 
drums of water-tube boilers, headers, cross-boxes and all 
parts of the boiler proper over 2-in. pipe size, or equivalent cros* 
sectional area, shall be of wrought steel, or cast steel of (lass B 
grade, as designated in the Specifications for Steel Castings. Malle 
able iron may also be used when the maximum allowable working 
pressure does not exceed 200 lb. per sq. in., provided the iorm and 
size of the internal cross-section perpendicular to the longest di- 


AS 


re 


Note: Matter in caps—added matter; Matter in smaller type brack- 


ets—to be deleted. 





king 
and 
t di- 


May, 1923 MECHANICAL 
ension of the box is such that it will fall within a 7-in. by 7-in. 
rectangle. 
Seamless tubes or lap-welded pipe may be used for drums or other 
essure parts of a boiler provided such tubes or pipes conform 
the specifications for welded and seamless steel and wrought- 
n pipe, and provided also that the outside diameter of the tubes 
pipes does not exceed 20 in. 


Par. 21 REPLACE REVISED FORM PRINTED IN APRIL 1923 ISSUE 
MECHANICAL ENGINEERING WITH THE FOLLOWING: 

21. Tubes AND Nipples for Water-Tube Boilers. a TusBes 

[D NIPPLES FOR USE IN WATER-TUBE BOILERS FOR ALL PRESSURES 
EXCESS OF 160 LB. ALLOWABLE WORKING PRESSURE SHALL BE 
MLESS STEEL. Up TO AND INCLUDING 160 LB. PRESSURE LAP- 
DED STEEL OR IRON MAY BE USED. 

The maximum allowable working pressures for steel or 
ight-iron tubes OR NIPPLES used in water-tube boilers shall be 
the various diameters and MINIMUM gages measured by Bir- 

mingham wire gage, as given in Table 2. REpDRAWN PIPE NOT TO 
EXCEED 1'/, IN. STANDARD PIPE SIZE WHICH MEETS THE PIPE SPECI- 
i riON MAY BE USED FOR WATER-TUBE BOILERS FOR A WORKING 
PRESSURE NOT TO EXCEED 200 LB. PER SQ. IN., WHEN SCREWED IN 
— SHEET, PROVIDED THE WALL THICKNESS IS AT LEAST 50 PER 
‘Tt GREATER THAN THE MINIMUM WALL THICKNESS REQUIRED 


py TABLE 2. THE MAXIMUM ALLOWABLE WORKING PRESSURE 

I COPPER TUBES OR NIPPLES USED IN WATER-TUBE BOILERS, 

§ lL. BE FOR THE VARIOUS DIAMETERS AND MINIMUM GAGES MEAS- 

{ » BY BIRMINGHAM WIRE GAGE AS GIVEN IN TABLE 2!'/s, BUT 

N 'O BE USED FOR PRESSURES TO EXCEED 250 LB. COPPER 
S SHALL NOT BE USED WITH SUPERHEATED STEAM. 


BLE 2 CHANGE HEADING TO READ AS FOLLOWS: 

le 2 Maximum Allowable Working Pressures for Steel 
OR WROUGHT-IRON Tubes or NIPPLES for Water-Tube Boilers 
CHANGE HEADING AS GIVEN IN APRIL 1923 ISSUE 
or \MIECHANICAL ENGINEERING AS FOLLOWS: 


BLE 2'/s 


e 2'/, Maximum Allowable Working Pressures for Copper 
Oo OUGHT-IRON Tubes or NIPPLES for Water-Tube Boilers. 


185 REPLACE REVISED FORM PRINTED IN DECEMBER 1922 
\PRIL 1923 ISSUES OF MECHANICAL ENGINEERING WITH THE 

t WING: 
When shell plates exceed 5/8 [%/,.] in. in thickness in hori- 
return-tubular boilers, the portion of the plates forming the 


la f the «ircumferential joints, where exposed to the fire or prod- 
ucts of combustion, shall be planed or milled down as shown in 
Fig to a thickness of not over 9/16 [1/,] in. provided the require- 
mi n Par. 184 is complied with. Where plates are planed or 


m down it shall be for the entire circumference of the joint, 
} fillet at the edge of the planing May [shall] be not less than 
Liu lius. 


230 INSERT THE FOLLOWING BEFORE THE ADDED MATTER 
G IN THE DECEMBER 1922 ISSUE OF MECHANICAL ENGINEERING: 
G STAYS, IF USED BETWEEN CROWN BARS AND BOILER SHELL 


O! PPER SHEET, SHALL BE PROPORTIONED SO AS TO CARRY THE 
EN LOAD WITHOUT CONSIDERING THE STRENGTH OF THE CROWN 
B 

} = > . y . — 

I 253 REPLACE FIRST SECTION OF REVISED FORM IN DkE- 


CE} : 1922 issue OF MECHANICAL ENGINEERING WITH THE 
FO ING: 

\LL HOLES IN BRACES, LUGS AND SHEETS FOR RIVETS OR STAY- 
BO HALL BE DRILLED FULL SIZE WITH PLATES, BUTT STRAPS 
AN 


ADS BOLTED UP IN POSITION, OR THEY MAY BE DRILLED 


Ol NCHED NOT TO EXCEED . 4 IN. LESS THAN FULL SIZE FOR PLATES 
OVI i¢ IN. IN THICKNESS AND '/s IN. LESS THAN FULL SIZE FOR 
PLAT NOT EXCEEDING °/1g IN. IN THICKNESS AND THEN DRILLED 


UR I MED TO FULL SIZE WITH PLATES, BUTT STRAPS AND HEADS 


BOLTED UP IN POSITION. 

Dis -- 

Par. 257 App THE FOLLOWING TO THE REVISED FORM GIVEN 
IN Decemper 1922 issuE oF MECHANICAL ENGINEERING: 


OR SPLITTING THE CALKED SHEET. 


Pan. 259 


, REPLACED REVISED FORM GIVEN IN JULY 1922 IssUE 
OF My 


HANICAL ENGINEERING WITH THE FOLLOWING: 


ENGINEERING 319 


259 A manhole reinforcing ring, when used, shall be of wrouGuHtT 
1, and shall be at least as thick as the 
required by Par. 180. 


or CAST steel [or wrought iron 


shell-plate thickness 


Par. 278 INSERT THE WORDS “WITH BEVEL SEATS,” AFTER 
THE WORDS “INTERMEDIATE LIFT’ AT THE END OF THE SEVENTH 
LINE OF THE MATTER GIVEN IN THE APRIL 1923 ISSUE OF MECHAN- 
ICAL IESNGINEERING 


Par. 325 REVISE SECOND SENTENCE OF REVISED FORM IN JULY 


1922 issuE OF MECHANICAL ENGINEERING AS FOLLOW 


The shearing and crushing stresses on the rivets or sTUDS used 
for attaching the lugs or brackets shall not exceed 8 per cent of the 
strength given in Pars. 15 and 16 

Par. 332. OMIT NEXT TO LAST SECTION OF REVISED FORM GIVEN 


IN APRIL 1923 ISSUE OF MECHANICAL | 
WITH “PorTABLE BorLers or 100 Hp.’ 


NGINEERING BEGINNING 


Par. 333c NReEPLACE REVISED FORM GIVEN IN APRIL 1923 ISSUE 
OF MECHANICAL ENGINEERING WITH THE FOLLOWING 

e On traction, portable or stationary boilers of the locomotive 
type or Star water-tube boilers 


on the furnace end, above the hand- 
hole. Or on traction boilers of the locomotive type—on the left 
wrapper sheet forward of the driving wheel. IN appITION TO 
THE STAMPINGS HEREIN PROVIDED, PORTABLE BOILERS OF 100 Hp. 
OR LESS SHALL, WHEN POSSIBLE, HAVE THE STAMPING HEREIN PRO- 
VIDED APPLIED ON A NON-FERROUS PLATE 3 IN. X 4 IN. IN SIZE WHICH 
SHALL BE AS NEARLY AS PRACTICABLE, IRREMOVABLY FASTENED 
TO THE BOILER NEAR THE WATER-COLUMN CONNECTIONS 


New Revisions 


Par. 17 Revisi 

Thickness of Plat The minimum boiler 
plate under pressure shall be '/4 in. THE MINIMUM THICKNESS 
OF PLATES IN STAYED SURFACE CONSTRUCTION SHALL BE 5/;, IN 


thickness of any 


Par. 184 App THI 
d THE DISTANCE FROM THE CENTERS OF RIVET HOLES OF CIR- 


FOLLOWING SECTION 


CUMFERENTIAL JOINTS TO THE EDGES OF THE PLATI 


HOLES. 


SHALL NOT 
BE LESS THAN THE DIAMETER OF THE RIVET 


Par. 190 Revisep 
190 A HORIZONTAI 
A CONTINUOUS LONGITUDINAL JOINT OVER 12 FT. IN LENGTH. 


-RETURN-TUBULAR BOILER SHALL NOT HAVE 
With 
butt and double strap construction longitudinal joints of any 
length may be used, provided the tension-test specimens are so cut 
from the shell plate that their lengthwise direction is parallel with 
the circumferential seams of the boiler, and the tests meet the stand- 
ards prescribed in the specifications for boiler-plate steel. 


Par. 219 Revisep 

219 When stay rods are screwed through the sheets and riveted 
over, they shall be supported at intervals not exceeding 6 ft. In 
boilers without manholes, stay rods over 6 ft. in length may be 
USED WITHOUT sUPPORT if screwed through the sheets and fitted 
with nuts and washers on the outside PROVIDED THE LEAST CROS%- 
SECTIONAL AREA OF THE STAY ROD IS NOT LESS THAN THAT OF A 
CIRCLE 1 IN. IN DIAMETER. 


> 


Par. 263 ReEvISED: 

263 The minimum width of bearing surface, for a gasket on a 
manhole opening shall be 11/16 ['/:]in. No gasket for use on a man- 
hole or handhole of any boiler shall have a thickness greater than 
1/, In. WHEN COMPRESSED. 


Revisions on Miniature Boiler Code 


M-19 REVISE FIRST SECTION TO READ: 

M-19 All boilers referred to in this section shall be plainly 
marked with the manufacturer’s name, maximum allowable work- 
ing pressure, which shall be indicated in arabic numerals, followed 
by the letters “lb.,” and serial number. All boilers built according 
to these rules shall be marked A.S.M.E. Std.—Miniature. In- 
dividual shop inspection is [not] required for miniature boilers In 
THE SAME MANNER AS FOR POWER BOILERS. 
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Technical Literature 

N A RECENT ISSUE of the Carnegie Technical Journal, Prof. 
W. Trinks directs attention.to the dearth of good technical books 
which give information about the various specialties of engineering. 
He traces the reason for this to the fact that the compensation 
received by authors is not sufficient to attract competent 
What books are written, are written for altruistic reasons or 
achieve a reputation. Textbooks dealing with fundamentals are 
Furthermore, the progress of i 


men. 
to 
of course in a different class. engi- 
neering art and science is so rapid that technical books become 
obsolete at an alarming rate. He draws attention to the paucity 
and inadequacy of engineering libraries in the country, and points 
out the large number of good technical books in foreign tongues. 

Professor Trinks’ statements serve to emphasize the value of 
the technical press and the proceedings of the technical societies, 
both of which present valuable information concerning current 
developments. The intelligent clipping and indexing of this 
material should therefore be the duty of the alert practicing engi- 
neer. The monthly and annual printed indexes of engineering 
literature, such as the Engineering Index in Mecuanicat ENai- 
NEERING, should be of inestimable value in this respect. In view, 
therefore, of this value of current engineering literature, does it 
really seem necessary that time should be spent on specialized 
technical books which become obsolete quickly and yield but a 
relatively small compensation to the author? 

Exception would probably be taken by many American engineers 
to Professor Trinks’ high opinion of foreign books. The fact 
remains, however, that foreign printing costs and the attitude of 
foreign engineers are conducive to a greater volume of good tech- 
nical books of the specialized type. 

As to American engineering libraries, satisfactory facilities are 
provided in most of the large cities. New York, Boston, Pitts- 
burgh, Cleveland, Chicago, and Washington all possess adequate 
collections of technical books which are available for reference. 
Recently Denver has taken steps to establish an engineering library. 

The photostat service of the Engineering Societies Library aims 
to provide desired information where it is not possible to send out 
the book or periodical in which it appears. At the present time 
it is the practice of the Library to loan duplicate copies of its books 
to members of the National Engineering Societies, and obviously 
a helpful step in this respect would be the broadening of this loan 
service. 
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successful 


A.E.S.C. Completes Sixth Year of 
Service 
7a increasing scope and influence of the nginee 


Standards Committee as a clearin 


American 1 
house tor engineering 
1923 Year Book of 


to the 


industrial standardization is shown by the 


organization. Its success should be extremely gratifying 


who originated the committee in 1917 with a view to coérdinat 


the the n: 
From its humble start with four coéperating bodi 


standardization work of itional engineering Oc 


if now repo! 
with duly accredit 
} jy 


nNorace 
engaged ih 


23 member bodies, 205 participating agencies 
and 917 
tivities. And the end is not in sight, for the possibilities of indu 
trial development through standardization and simplification 


representatives individuals committe 


unfolding in a manner that has led the A FE. S C (without punct 


, as It desires to be designated, to develop a new financial pol 
} 


tion 
whereby industrial organizations may become sustaining men 
and contribute directly to the work. 

The success of this Committee’s activity is due to the fu 
mental principle of procedure by which the A ] 
ization does not initiate projects but rather administers and for 
The 


securing agreement on standards falls to the sectional 


SC as an o1 


policies for the carrying out of the work. actual worl 
committ 
organized by the national societies and associations which ac 
sponsorship forthem. The AES C participates by determi 
whether the work should be undertaken, by designatin, 
and by ultimately approving the result as an 
Standard” or a “Tentative American Standard.” 

The sectional committees are organized to assure r¢ 


sors, 


present 
of all interests, and the project is initiated with a conference w 
brings all of the conflicting ideas together and affords an opp 
nity for ironing out differences. 

The A ESC has a very broad function in its cooperatiol 
foreign national standardization bodies. beer 
in ball-bearing standardization, different 
presented to various foreign bodies as the basis for 


Progre ss ha 


propos ils 


agreement. 
This coérdinated standardization movement | 
However, its present firm establishment 


ais passed thr 
many vicissitudes. 
ample assurance that the important function which it is to pr 
will be carried out in a manner entirely worthy of the engi: 
profession 


State Rights and Water Power 


Crovernor 


"| HE recent correspondence betw en the 


Governor of Pennsylvania on state 


York and the 
power rights bids fair to become classic 
York holds out for state rights in the water power from na 
vowers of his 


Governor Smit! 


streams and proposes to develop the water 
the exclusive use of New York. 
engineering conclusion that interconnected systems are ne 
for cheap, reliable hydroelectric power. His words 
below, are worthy of carefu! consideration 


Governor Pinchot agrees w 


which we 


this hlem, I | 
locking p 


Stats 


After eighteen years of study and work on 


confidently to expect the growth of 


pro 
a nation-wice inter 


te™ The freedom of commerce among the several 


restricte d exchange across state lines of 
anteed by the Federal Constitution, is the strongest man-made | 
prosperity ol 
riding in a coal car but equally to energy flowing over a wire, w 
burning of fuel or the falling of water was the source. Furtherm 
cheap power cannot be supplied to consumers unless the burning of 


service, goods and resource: 


each state. This consideration applies not only t 


the flowing of water contribute their energy to a common rese1 
common supply of industries, farms, homes-and railroads. Suc! 
must transcend state lines and is likely to become nation-wide 

In the meantime, Massachusetts is planning to analyze the 
needs of its growing industries, and the Associated Indust 
Massachusetts have selected Charles T. Main, Past-Presi 
The American Society of Mechanical Engineers, as chairn 
committee to determine the kinds and amounts of present | 
the cost of each, and the increase in that cost in the last te: 
the available new sources of power both within and with 
borders of the state, the probable demand for such power, and the 
cost of supplying it to the industries and public utilities of the com- 
monwealth of Massachusetts. 


ifs, 
the 





he 
he 


m- 


Report ot Committee Appointed by Secretary Hoover Suggests Methods for Pre 


Business Cycles and Unemployment 


Unemployment During Periods of 


4 i e} ( e appomted Sept ( 192] 
Se meee oe e, Herbert Hoover, to invest 
obler nemp ent as related to the fl tor the 
( evel is ti cl il Phe committer if te 
‘ ¢ the questions t e considered, d iss the ture and effec 
btasine evele at some |e t ising the tet to deseribe 
t ( ( cha cy | I ! titi \ ch are el racterized 
LpV ird ( ( ( tt Vat ! | | Vea Ty i downward 
‘ t nts lepre \ ‘ it of then ’ ilysis ol the 
! the committee arrive i number of conclusions whicel 
t mba er) rece endath relating both to the 
prevent eXp m and tion and to the prevention 
ployment. The outstanding feat of these recom- 
ns are presented e following extracts fre the report 
I uv uD In man tries the erat ne 
* I mr | Thi t t I le I thir 
ti t I I t higur re reported tf the member 
] tr fiyrure \ rin part re pplied direct 
rnment bure ] end rto put inn ible rm the 
i rmatic cur t 2.4 id t t Secretary H ‘ 

n the Dy rtment of Comme i mont} irvey of current 
whiecl i rizes the data le fron sources that he 
ma pr m ne tre ‘ 
evi | ress the Depart 

( t ‘ j ’ r devres f ' TT with the Tr rtrv t 
tin nd te I I rmation, so that | né rit 

‘ I } t t t t e rate of luctior 
in pl I he stor hand and in tr he trend 

re ‘ the ‘ ny ‘ rate Phere t 

r re ! t t Cor lreight 1 ement as { 

er the it ol farr nd ‘ bn rompt distributed 

me 4 de j , t because rei ‘ restior 
S s The ¢ mittee recom: the expansi 
dizat thy t t now ected te nd feder 
statisti I the f mimat i ith ( ol these 
the Departz t of ¢ mmerce ! ier that ther ma be 
I te m seri cts about the trend 
l t f res « t luction the w m- 
COT 1 ( to the committe experts n t t 
+} tre ’ +>) } ‘ : 

\ i i Ww ‘ textile 

tton and tton texti 

nd leather j es 

ind steel ead ted products, such t 

ét tandard toc 
ead and mr 1 le products of each 
A primar mn t is the collection and disseminatior 
t iz “ r thi we need irther development of Special 
ee on forces, into business currents, and into broad ques 
ohomic method Industries venerally recognize the need of r 
se cal science Laboratories have been equipped with large 
S ed worker \ similar recognition of the importance of ecor 
h and the interpretation of economic facts would be the he 
! ter control of business conditions by business men 
isting of probable business trends is difficult and can never h¢ 
ul eee i by any kind of public institution. except in a limited 
he s men must themselves form their own fundamental judg 
ment idequ ite data ar furnished Research as to the effect ol 
aunt nds and economic forces is however, a different problem from 

Such research should be carried on continuously by the Gov 

er ius, because the d ita available to these bureaus are more ex- 
. those available to other institutions, which must depend upon 
immaries of Government data 

( Credit Expansion by Bank The individual banker. like the 
ind isiness man, may properly be asked to assume some measure 
Ol re ility If only in his own interest, his policies should be de- 
term the general business situation as well as by the apparent sound- 
Hess particular transactions his customers ask him to finance. One 
Pee? that when prices are rising and business is ¢ xpanding, bankers 
shou borrowers to maintain an increasing ratio of quick assets to 
Curre ilities 
ey snfat me by the Fede ral Rese System. The Federal reserve 
tien @ old, as a result of the World War. a much larger amount of gold 


4gricult 
the ret 
this gold 
the bh 


uffice to support all of the 
can possibly need on 


ot 


credit which American industry and 
anything like present price levels. With 
more prosperous conditions in Europe a considerable part of 
vill naturally leave us Meanwhile this excess gold might be 


-come 
disastrous inflation of our domestic credit, 


which would be 


32] 


enting W idespread 


Depre ssion 





T ] ‘ = 
}? t the t 
mmediate x 
te ( t t 4 
f to nn ; - , 
( I P ( / () 
wil i. x ni t tr t 
1 post ement { the G t.1 ’ 
tix " t ( t ‘ ! r re hi R r t 
ul ’ 
, " 
wed tt « : * ¢ +} 
x | ( ( t i t t I t 
Hold I ‘ t 
most 
ee ; Ss 7 
t t lir t ry 
’ | tr t r rT 
l ‘ + ‘ ; 
pr ité ry ‘ vith yr ‘ ti ( t ‘ t 
r | 4 T ‘ r t 
' ' ? t vI ‘ \“W hat d 
pol tk ‘ 
P I | 1 of the 
t t t I t ew nstructi t I e 
I ts im J t er when int t charges 
! ble i tru I lar as the m ers of 
t i culate construction in order 
f the i ‘ t the business cycle ft eV will iid 
i inti the extre t ( ! means of their economies 
tl wil cep tl estment fror cessary expalr yn, to the 
| nt } | i ‘ 
I R } Notl t lemoraliz for wage 
earn tl t] ( irit er ment Unemployment 
nd tl ! ‘ ré ver ises of discontent rhe 
ice emt er, en ‘ th tributing during periods f employ 
ment t reserve fu l I int trol to help sustain the 
worker w C1 ( ‘ lepre 1 to equalize and stab 
ze his purchasi t rit leratior 
Ey (B \ regard an employment service a sha 
ing a direct and immediate effect upon the |] isiness cycle. We do believe 
that if such em; ment ireaus are organized throughout the country, 
their reports will show t ler d for labor and the number of w rkers 
seeking position ind will therefore be inother me isure of business condi 
tions If employment bureaus are organized effec tively enough to insure 
transier from one position to another with the least possible loss of time 


they will make labor more immediately available ind thus prevent loss of 


production for the employer and loss of income for 


e the wag 
hel 


earners, thus 
ping to mal 


tain the level of purchasing power 
The personnel of the committee signing the 
Owen D. Young, chairman of the board, 


chairman: Joseph H 


report is as follows: 
Electric ¢ 0, 
president United States 
Chamber of Commerce: Mary Van Kleeck, Russell Sage Founda- 
tion: Matthew Woll. vice president, American Federation of Labor: 
Clarence M. Woolley, president American Radiator Co ; Edward 
Eyre Hunt, secretary of 
ment, secretary. 

In its work, the committee received the 
tions toward its cost from the Carnegie Foundation and services 
contributed by the National Bureau of Economic tesearch, the 
Russell Sage Foundation. the Federated 
Societies, the United States Chamber of Commerce, the American 
Federation of Labor, the American Statistical Association, the 
American Economic Association, the Bureau of Railway Economics, 
the Department of Commerce. and a number of other bodies. 


General 
Defrees, former 


the President's Conference on | nemploy- 


assistance of appropria- 
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Hydroelectric Power for 


the Metropolitan District 


Availability, Cost, Service Requirements, Operating Difficulties, and Transmission Problems Discusse: 
at Meeting of the New York Sections of National Engineering Societies 


{ 
ol 


YHE New York sections of the American Society Civil 

Engineers, the American Institute of Mining and Metal- 
urgical Engineers, The American Society of Mechanical Kugineers, 
and the American Institute of Electrical Engineers held a joint meet- 
ing in the Engineering Societies Building, New York, on March 21, 
at which five speakers discussed the economical use of hydroelectric 
power for the New York-New Jersey Metropolitan district. ‘The 
presiding officer was Calvert Townley, chairman of the New York 
Section A.I.E.E., who emphasized the vital need of an adequate 
future supply of power for this district and the importance of 


focusing on this need the attention of all engineering societies 


‘| 
] 
i 


CoORDINATED STATEMENT OF THE PROBLEM 
F. W. Scheidenhelm,! cited the principal obstacles to the 
hydroelectric power in the Metropolitan district 
1 Limited information, or, 


use of 
as 

more accurately, limited appreci- 
ation of the extent to which hydroelectric power could be 
made available and of the method of utilizing such power, 
especially in combination with steam-electric power 
Uncertainty or disagreement as to the relative cost of de- 
livered hydroelectric power compared with the cost of 


») 


steam-electric power performing the same service 

Doubt as to the quality of service on part of hydro plants 

and of connecting transmission lines 

Legal difficulties, involving especially the means for ac- 
quiring necessary lands and rights, and 

5 Lack of definite and continuing policy on part of the states 
concerned. 

Colonel Scheidenhelm pointed out that the problem was essentially 

one of using hydroelectric power in combination with large sources 

of steam-electric power supply. He called attention to the fact 

that greater hydro capacity was installed under combined hydro 

and steam operation than if the same water power were to be de- 

veloped to serve an independent market. He also pointed out 

that the utilization of hydro power would introduce financial 

economies because fixed charges on investment for steam develop- 

ment averaged from twenty to forty per cent more than for hydro. 

A greater use of water power would ease congestion on railroads. 

For the combined systems, such as would obtain in the Metro- 
politan district, there would be the increased assurance of con- 
tinuous service which resulted from diversity of sources of power 
supply. Thus the possible ill effects of labor difficulties at the coal 
mines, on the railroads, or in the steam-electric power plants them- 
selves would be considerably mitigated as compared with systems 
relying entirely on steam-electric power. 

Greater New York and Westchester County were separable from 
northeastern New Jersey only on political, not economic, grounds. 
The Hudson River was not a barrier in itself. It happened that 
on each side of the river the power market was such that it could 
independently utilize large quantities of hydro power, whether 
high-load-factor power from the Niagara and the St. Lawrence or 
low-load-factor power from an interior stream. Nevertheless, it 
was clear that in order to obtain the fullest benefits from the use of 
hydro power, state boundaries should not be allowed to become 
barriers to proper economic development. 


t 


AVAILABILITY AND Cost or DELIVERY 

W. 5S. Murray? presented facts as to the availability of water 
power and cost of delivery. He referred to the Superpower Survey 
published in 1921 as a “formula of procedure” for unified develop- 
ment. 

He considered three rivers as hydroelectric possibilities at or 
within two hundred miles from the metropolitan load centers— 
the Hudson, the Delaware, the Susquehanna. The maximum 
number of kilowatt-hours must be provided from these develop- 
ments to reduce unit cost, and in this connection the impounding 


1 Consulting engineer, New York, N. Y. 
2 Consulting engineer, New York. 


of waters of reservoirs Was very important The total capat 
already developed in the Susquehanna was 83,500 kw. wl 

should be increased in 1930 by approximately 100,000 kw. In 
vear such a development would produce 1,230,000,0 
kw-hr. In more distant years, using the total available head 
204 ft., a total capacity of 620,000 kw. would be justified. ‘1 
Delaware River was fundamentally a river. As of | 

it would appear to be economical to develop 350,000 kw., produ 

during an average vear 1,250,000,000 kw-hr. at a cost at the ri 

of slightly more than 6 mills The Hudson also offered valu 

storage opportunities which could be economically developed 

150,000 kw. as of 1930 with an average yearly capacity of 900,01 

000 kw-hr. at a cost at the river of slightly under 6 mills. 

Mr. Murray also stated that the low development costs on 
Niagara and st Law rence made it possible Lo place electric ent 
within the Metropolitan load center at less cost than from 
Hudson. In concluding, he stated the results of a recent inter 
investigation that a combination of steam and hydre electric e1 
could be developed within a radius of one hundred miles ar 
livered into the existing distribution systems at a cost not exces 
7 mills, provided the load factor of the delivered power did not 
below 65 per cent. A bulk of 500,000 kw. could be made ava 
in two years and increased to twice that amount if desired 


average 


storage 


SERVICE REQUIREMENTS 


George A. Orrok? outlined the service requirements which | 
electric power must meet. He emphasized the importance 
liable service and outlined the severe operating conditions i 
Metropolitan district. He estimated that in 1930 the out; 
the Metropolitan district would probably run between ter 
twelve billion kilowatt-hours with a peak lying between two ar 
half and three million kilowatts. In closing, Mr. Orrok di 
the price at which hydro powers were attractive as follow 
Murray had mentioned 7 mills as the probable selling price ol 
district. 1 
5 mills, we could 1 
which this current 

With coal at $S 
60 per cent load factor, a price of 6 to 7 mills de 
trict boundary seemed to be, roughly, 
hydroelectric ceased to be attractive 


electric power delivered at the outskirts of t 
was added to this the connection cost of 2 


he 


under 
utilizable by the power companies 


approximate the condition mit 


yyy 
Lé 


a 
livered at t 
about the point wl 
Wich coal at a low 
or water which must of necessity be given a higher load 

Even at the 
given, the water seasonal variation must work in well with t 
trict variation or there would be no economic advantag 
figures which he gave had been based on using as much w 


the peak as possible, but even with this condition the night 


the limit of attractive price would be lower. 


must waste water unless large diurnal storage was provid 


Facrors AFFECTING QUALITY OF Service 


F. A. Allner,‘ from his experience in the operation of t] 
wood Plant on the Susquehanna River, told of the fact 
affected quality of service. Ice trouble seemed to him 
important hydraulic trouble to guard against. This mig 
three kinds, local, up-river, and frazil ice, the latter being t 
dangerous. This could be eliminated by maintaining the 
possible temperature in the power house, by continuous m 
of guide-vane mechanisms, and by steam or electric heati! 
merged metal parts where the ice was inclined to sti 
Allner compared the service troubles in the highly complicat: 
plant with its complicated auxiliary apparatus with t! 
plant with its few sturdy and easily repaired parts. He 
phasized the ability of the hydroelectric plant to take o1 
quickly. At the Holtwood plant a water-wheel unit wa 
from standstill to full load in 21 sec. 


4 Consulting engineer, New York. Mem. A.S.M.E. 
‘General superintendent, Pennsylvania Water and Power ‘ 
more. Mem. A.S.M.E. 
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Lorin I. Imlay® discussed the reliability of long-distance trans- A.S.M.E. Meeting at Montreal to be Popular 


ission and pointed out that long distance service Was growing better 


' 


mm year to year, relating his experience in transmitting current Mex REAL, where the Spring Meeting of The America 
mm Niagara Falls over about 200 miles of overhead cireuits : Society of Mechanical Engineers will be held, has ‘' — requi- 
In the discussion which followed, John P. Hogan® advanced the ites needed to insure the suecess of the gathering: excellent host 
ight that not only should state boundaries be disregarded it good technical progra ind interesting excursior Che meeting 
y water-power development, but perhaps national boundaries oug! vill start on Mond May 28, will continue for four d { will 
to be considered. He stated that the only distant power be participated in by the members of the Engineering Institute 
might be economically used in the Metropolitan district were Canada The te essions will be held at the Eng 
) those that were practically continuous and could be deliveres thi Institute Building t the Mt. Roval H 
il a relative high load factor He also emp! qd the a heat t rie L 
¢ nee ¢ 1 uy icl tre 1 | itself and ‘ ly i] ele | ! i 
() progre e developmi of that strea ill a Managem R Por 
g S. Finla immarized t problem of the Metroy nad lL) | \ ~ Pr 
r +} ‘ \ tery rr ep « il eT thy, , 
( di neces rv toits eCOg y \l | \\ ( g 
ud, Aa iM Wig ¢ ( \I I 
r leve ( ff ‘ engineering | ( ( eC 
g l ing mn We 
re Mt. R IH 


Progress in Fatigue of Metals Investigation ig wage 


; bac Ta al am mands eh tate obi ranged far thi | 
> 1) RING the veal 12 defiy ty ind Import nt progress A . Bu i i } nit i ? 1 i¢ ' ‘ \\ 
gy 


made in the experimental work of the Fatigue of Metals Care to drive fr New York and the New England district. Fol- 
ie- fF tigation at the Engineering Experiment Station of the Univer- ving the meeting thet excu at Mere, SI 7 
: sity of Illinoi Engineering Foundation has continued its co nigan Falls, and Que \ ' | eh-attended 
au tion and the con mittes t the Natior il Rese irch Council enthusiastic meeting 
vised on program and report \ second report giving re The details of the meeting to date have appeared in the A.S.M.E. 
ind conclusions in detail is on the press as Bulletin No. 136 Vi ind complete particulars of the final program will be giver 
experiment Station. This report, in slightly condensed in the issue of April 22 
will be printed also in the annual publication of Engineering 
é lation, to be ready for distribution in May ; 
Interest in this investigation has spread and its practical value The Four C's Guide Post”’ 
has come to be more widely appreciated. During 1922 outside 
Tul lor support of the project cam wholly from the General \! \ RECENT meeting of the New York Railroad Club, E. K. 
d Elk e Company Its officers have expressed high satisfaction y Hall, vice-president of the American Tek phone and Telegraph 
: with the work done Company, spoke on the need for team play in our industrial organ- 
ed ixtension for two vears is assured by the provision of additiona]  1Z4ations Every man in the company must want to make the enter- 
Mr fu the amount of $30,000. The University of Illinois, the | prise a suecess and be willing to do his share, whatever that may be, 
: National Research Council and Engineering Foundation will to attain that object. Mr. Hall did not believe that a successful 
ntinue to cooperate Phe following industries will participate formula had been found, but he did tell about what he called “The 
\ f vy and in other wavs General Electric Company DY «a Four C’s Guide Post which may be explained in hi v vords 
il addition to its preceding investment of $30,000: the is follows 
1a All iimers Manufacturing Company. the Copper and Bras “Contact: We start on the th ry ‘ he first things 
> Ri \ssociation, representing the most important producers We have got to do is to get some contact between tl igement 
uacturers of copper and its alloys, and the Western Electri: ind the met The men have been separated—separated geo- 
( Several « ther companies are expected to join, in addi- grap cally, and sepal ited a in organization chart that tarts 
mber mentioned in the first report (Bulletin No. 124. of with the president and, by the time it gets down to the man in 
, t neering Experiment Station), which contributed materials the ranks, is way down in the depths. He could not go up that 
ol considerable \ ilue steep ladder if he Was a teeple climber We have got to find 
Q new part of the program are tests of steels at high tempera- ome means to get the people together—the management and the 
UI ich as obtain in modern steam-engineering equipment and men. 
u-combustion engines, and a study of non-ferrous metals “Conference; Getting them together is not enough. You get 
the copper allovs them acquainted, acquainted so they know each other How do 
| estigation continues under the immediate charge of you get acquainted with a man? You do not get acquainted wit! 
Pri I’. Moore and has the general supervision of Prof. Arthur him until you talk to him a little bit. He tells you what he thinks 
Lolt- N.7 


as the head of the ] Jepartment of Theoretical and Applied and you express an opinion and you size each other up, and that is 
s, in the Engineering College of the University of Illinois. the way you get acquainted. You are not acquainted when a 
aa ee ' man says, “Mr. A, mcet Mr. B.” That is contact. but not ac- 
: . quaintance. We say you have got to have something more than 
Small-Motored | lanes contact, you have got to have conference, you have got to talk 
? TH ewspaper reports of the gliding competition in France things aeons That is the second C. 
re \pril 1 state that the winner made four flights in a glider . onfide _— Assuming you have a reasonably good bunch of 
S fitted a seven-horsepower auxiliary motor. One of the flights People in the industry you are engaged in, if you talk together long 
juarter of an hour and a speed of ninety kilometers per enough and discuss things long enough and interpret yourselves 
var hour s attained a unique performance. The accounts are not to each other, that will — confidence Chen you are gevling 
ann Sufficiently explicit to enable a judgment to be formed as to the somewhere . - , ' ' 
uy real vs of the flights, but enough has been made known to em- “Coédperation: The minute the men have confidence In the 
S phasize the possibilities of planes driven by small motors as an ™#agement and the management begins to have confidence in 
igh economical and popular means of locomotion. the men—and you cannot have one without the other, because the 


laste: 


Y 
t( 


OI 


men are not going to have a whole lot of confidence in & manager 
ilting engineer, Niagara Falls Power Co : ae : . 
, » N1ag an : who does not know them—it is very easy to codperate and that is 
sulting engineer, William Barclay Parsons, New York. , . I , - 


Balti- v, vic resident, American Water Works & Electric Co. New York, the fourth C. That is team play. That is what we have got to 
ice-president A.S.M_E. have in the industry. 


one 








The Federated American Engineering Societies 


Coal-Storage Survey difficulties, can make substantial savings and be assured of a suff 
are cient quantity of coal. 
1 4 B i« CISIO “eac ) . ‘xee l , ,OAre of ; ]’ : : 
YROBABLY no decision reached by the Executive Board of Mr. Hammond’s suggestion was transmitted immediately to t] 


. \merican Mngineering Council at ee terenpesce In Cinemnati, liaison officers of the member societies and, while at the time 
Ihio larch 23 a 9 1923. deserves higher commendatio hs . . 1] ‘ 
Ohio, March 23 and 24, 1923, deserves higher commendation than — writing reports of action taken are not available, a large numb. 


that relating to a coal-storage survey. An authoritative state- of inquiries from individual engineers and from ¢ tins 
"tae pert ge Reretiac..g8 pe» ——— _ Rie ee eae details of the Storrs plan have been received at F.A.E.S. he 
invotved In — storage OF Coal, Gna VK Mn sens : Hose Tactors quarters. Several large companies propose to adopt the Stor 
on storage at the mine and by various classes of consumers, should plan or some similar method. Officials of the Departm« 
be of prime importance in solving the complex coal situation Commerce, the Coal Commission, and the Bureau of Min 
Many have contended that the widespread practice or storing coal ested in the problem of coal storage have all expressed appre 
by consumers would materially reduce the intermittent aspect of the plan, and in many quarters it has been enthusiastic 
of the coal industry; would result in an ample supply of coal at peeeived. It is hoped that engineers will lend their fullest ip 
all times; would even up the demand for transportation facilities; — to the movement. ; 
would enable a larger resort to water transportation; would reduce 
operating and transportation expenses, and therefore would lead Cincinnati Meeting of the Executive Board 
to a reduction in the cost of coal to the consumer. The -ompil- 
ation and analysis of complete data on all of the important factors N ADDITION to the coal-storage deecisior the Execu 
involved should form a report as valuable as that on the Elimina- Board took action on a number of important matter: 
tion of Waste in Industry. Cincinnati meeting, and a number of interesting progress rey 
In forming the committee to undertake the work the F.A.E.S were presented. The Committee on Transportation, author 
proposes that each of the following groups shall be represented: at a meeting of the Committee on Procedure in February, had 1 


Bituminous and anthracite coal mining, transportation, public 4 preliminary survey of the problem of transportation and a 
utilities. Bureau of Mines. equipment, chemical engineering, cated cooperation with a number of national organizations wt 


and any others that may be able to contribute scientific and funda- have been working on it for some time. The Executive B 
mental information. W. L. Abbott, chief operating engineer, approved that policy. Max Toltz, of St. Paul, is chairmar 
Commonwealth Edison Co., Chicago, has been chosen as chair- commuttee. 
man of the committee, which will develop its own plans, direct the The Board voted to assist in the movement to bring 
investigation, employing the necessary assistance, and prepare uniform safety legislation. In a statement on this subject 
the report. recently by the F.A.E.S., both state and national legislatio: 
The plan has the full endorsement of Secretary Hoover. D1 recommended Congress is asked to enact safety laws prov g 
George Otis Smith, vice-chairman of the U. 8. Coal Commission, for the safe construction and equipment of buildings, r r 
Mr. Wadleigh, U. 8. fuel administrator, and Dr. H. Foster Bain, inspecton of conditions, and the training of employees to ol 
director of the Bureau of Mines. The work of the Department of proper precautions against accidents. The statement point 
Commerce and the,Coal Commission, which are studying other that “although the U. 8. Employees’ Compensation Comn 


features of the coal industry, and that of the F.A.E.8. committee is now expending approximately $3,000,000 per annum to a 
will be so coérdinated as to avoid duplication, confusion, and the results of industrial accidents, it has no authority t 
conflict It is hoped that the report may he completed not later action of a preventive nature which might obviate the ne 
than November 1. 1923 for this expenditure and the loss of life and limb which it com 
The F.A.E.S. also recommends the adoption by the several 
of uniform legislation, and will support the plan of the N 


Storrs Plan ol Domestic Coal Storage Safety Council for Conservation Week 


YARLY in March, in a conversation with the Executive Seer Concerning the registration of engineers it was resolved it 
4 tary of the Fr’ .A.E.S., John Hays Hammond, chairman ol the “American NFINCETINE , ouncil should continue to collect al 
U:' S. Coal Commission, voiced the desire of the commission for up to date a record of the Engineers’ Registration and Li 6 
the codperation and assistance of the engineers of the nation in its Laws that may ve proposed neal passed, to ther with q ¢ 
work and suggested a line of specific activity. Mr. Hammond thereunder, for the use of the constituent societies of the 1 , 


: . ey ‘ thers. but the acs I . «ol aver the actions 
emphasized the importance of coal storage and stated that it is a and oth rs, | u hat it assume ho control ver the a lon 
more difficult ta k to secure the storage of domestic coal than that constituent socieuies on regard thereto. 


. The Board als ite study the question of constitut! 
of coal purchased by large users. He proposed a movement tor Che Board also voted to tudy a eee we pte 


a larger storage of domestic coal and urged that the engineers of American Engineering Council a clearing ouse on elimir 
the country lend their support to such a movement. 

If engineers will point out to their clients and employers the 
advantages, accruing both to the public and to the coal industry, 
which can be secured if coal is stored during the summer, it is 
believed that they will be willing to arrange for the domestic coal 
purchases of their employees. Secretary Wallace presented a detailed report, an int g 


waste, to endorse the plan for Government reorganizat 
broaden the program of its Reforestation Committee, and to 
American participation in the proposed world power e e 
in London in 1924. 

{EPORT OF THE SECRETARY 


The plan which he advocated, one which has particularly im- feature of which was a résumé of services rendered by the | 5 
pressed the Coal Commission, was devised by L. 5S. Storrs, of the to various engineering societies, groups of engineers, organ 
Connecticut Company, New Haven, Conn. Under that plan the and individuals during recent weeks. It has supplied inf 


employee submits to his employer, prior to April 1, an estimate on the formation of engineering organizations, secured ers 
of his winter fuel needs. Delivery is to be made at the option of for different groups, suggested men for important eng ing 
the retail dealer during the six months following. Full payment _ positions, and provided full information on registration of et rs 
for the coal will be made by the company at the time of delivery. uniform traffic regulation, provisions for housing workers, and 
The company is reimbursed by deducting the cost of the coal from other matters of importance. 

the employee’s salary in monthly instalments over the six months’ He announced that the report on the Elimination of Wa-te 
period. Industry is to be published in German by the Masaryk Academy 


Under this plan the employer purchases the coal at the best of Czechslovakia, which is a government agency, and cll ited 
possible price and secures delivery early in the season. The in Czechoslovakia, Austria, and Germany, and quoted the pre=ident 
employees, many of whom are accustomed to buying coal in very of the Academy as stating that the report is “one of those very 
small lots during the period of highest prices and distribution few real contributions toward reconstruction of the postwal! rid. 
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Engineering and Ind 


Voluntary Adoption of Standards of Quality: 


\ MONG numerous topies of interest to the manufacture) 
4 nd of the United States contained in the Annual 
. there 


Under 


i merchants 
rt «ol secretary ol Com: eres 


; 


Hoover for the year 1922 
vhich I particularly desire to invite your attent 


“LU 1On 


: ’ ‘ ‘ 
wing Voluntary Establishment of Grades and Qualitie 
: : - 
. tary Hoover has the following to say 
3 been rrent for rs fort x Federal 
tabli ent of gr juali i t Litic 
t hed ! 1 stand f it ld er 
to tl t distributi use of the nec« ty of TF d 
my r otherwise and because t the risk { fraud and 1 - 
t ( ientl t iarger marg t 1 It was 
i the ade tr nt, I vever, that it would I te better 
les 1 qualities < 1 be established volunt in the trades 
nst 1 of | egislatior nd policed | trad latior s 
ej il old-established trades lo this end numbe f 
es } e beer 1 in different branches of e lumber, textil 
1 ot trad I} er e of the dey tment has hes to | 
ent brar the trade, the I turers, wholesalers, re- 
1 repre entative | irger mer iss itl together and 
com! tes ufferent branc} of trade Phe plan has be« 
we ed l apy t en rece 1 from mat trade 
ta The ex t se ‘ the Bure of St lards, Bureat 
1D tic ¢ I nd the other t { the depart 
rought to ser e for techni ivice in these matters 
f:. ot e ty ’ n the impr: t t ethics 
t it 7 ttained 
. néeryw ant C tuecaine —— ‘ eae 
pie Mlary ACLION OL DUSINe Ch vO esta Ish aen 
: , , , 
‘es Tor Various lines of merchandise should be of especia 
to the organization members ol the National ( hambet 
S nulacture! textile manufacturer ind others have beer 
nap-judgment proposals to set up so-called pure sho 
fabric ete sta dards ! Covert nent ictior () 
e reputable Ar erTican DUsSINess Man is not afraid or ul 
ell his goods on reasonably draw specifications or to 
' 
the quality of his product to a reasonable exter 


nobody better qualified to pass on What is and what is not 


is a standard of quality or performance than those wh. 
trade its Here, as Secretary Hoover points out, is 
field voluntary action on the part of producers, 
irers, and f hants in establishing grades and settir y 
f quality or performance, with Which the consumers wil] 
et 

is fac ited and the ground for commercial dispute 
wes 


ind seller is narrowed down if sales are made on the 
indard grades of merchand 


lise, perfectly familiar to bot] 


eHer. In a good many foreign countries there has been 

i will for particular American di alers as well as some lin- 

g dice to the good name of American business gens rally, 
e traced to the lack of understandir g and agreement 

ver and eller as to the qualities entering into trans- 


0 the absence of standards of quality and performance 
tandards exist, backs d up by the moral force of a trade 
r trade group in the United States, the 
\merican merchandise of 


g toward American trade a] 


promotion of 
a given kind and the building 


road are made easier, and rest 


nd foundation 
t ation, and the setting up of systems of inspection and 
I In some cases, have made most progress among lines 
I ial and foodstuffs sold in bulk and moved in large 
Che full possibilities of doing business on standards of 
: not vet been realized, even in many such lines of mer- 
Nand It is, of course. not only in the foreign trade. but in the 
hol range of domestic trade that the use of clear standards, 
aS ed up, may be developed. The American Society lor 
Lestir 


terials, and many other organizations represented in the 
ngineering Standards (¢ 


‘ommittee are making great 
setting up and improving national standards on engineer- 

The applicability of the same principles to numerous 
iufactured specialties is well worthy of consideration by 


Amerj | 
progr 
‘ag pr 
unhes of 


trade a 


lations and chambers of commerce. 

—,. 
1 Fro, 
Preside; t 


open letter to American business men by Julius H. 


Barnes, 
hamber of Commerce of the U. S. 
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ustrial Standardization 


Some commercial and trade a ooatl not onl t a 
ards but go further and py ide rules and faciliti« rj 
ind certification of mercehay lise Co must 
With all due recognition, this fact, however ( " 
Lior il ] certineaty ( lual stupment qd I 
portionately to tl ( ( nd d eC! 
purpose, associati er t ossible desi 
making me ari ( er wit g 
tori or other agencies mmere work « pling 
specting, testing, and rt or OF actually setting 
accommodations if they do ‘ dequate!l the ne ( 
par ilar indust) t ls gro 

Vur department managers in the differs t depart t t 
of the C} imber of (¢ imeres the United States re a | 
cooperating with any organization undertaking o1 extending Is 
class of work. We have he touch with e of the orp - 
t that have gone far in this dire ti | book ru or 
trading i all s¢ rts ¢ il p ducts idopte | vv the Intersta ( tton 
Seed Crushers (ssociation 1 iv be cited a example o ( tor 
\ on definitions of grad¢ and qualit impling, testing gy 
Variati perfor nee contrac et | 

i re ition to ti not in the trade We war ma- 
110 concerning the ( tent to which ¢ re i ( it Oy 
to date in the ad 1 of voluntary standards and ( 
I { { t! a | tal | rads And irther \ int il i | 
our m is to the ways in which our Natural Resources | 
luct Department r Fabricated Productior Depart: ul 
Domestic Distribut Department, our Foreign Comme ) 
partment, or the departments dealing with insurance, fi 
ind ft portation car e of assist ince in furtheri g this n 

ent. We are in touch with the Government bureaus chiefly 
meerned and are w ng directly with some national organi 3 

t ¢ their standards known in loreign countries 


Report of the Director. Bureau of Standards 


ul 


1929 teport of the 


| 
Which has been recently made availa In pamy r 

2°/4 by 9 in., 282 pages) contains much of interest to engineers 
vhether they are engaged in manufactur ¢, sales, or pure engineer- 
ing. The following paragraphs en from the early pages of th 
report will serve to emphasize the j) portant service which the 
Bureau of Standard ible and anxious to render to the publi: 
ind to industr 

i pure r t the i i- 
Nati (y r t ror 
thon ' .y red. excent , ’ ‘ } 

' t< ' t i e Duren t ss ~ 

t he natt eT! tl ( t ‘ 

whether it be ‘ \ the enactment ws lat l 

I Ss conce the weig! easure I r i trade ori 
ti with pre tar i iin scientific w 

It m t t he f ed fr the bh e that the } ir 1s act iti r 
levoted princi to the inte t i the user or consumer Phe funda- 
mental facts regardir tandards of measurement, quality, o1 perforn e 
ire the very thir W h most deeply concern manufacturers they are 
f lament concerned, either directly or i: lirectly, with the improve- 
ment of methods of production or the quality of the output It may 


be 
ipies somewhat the same positic 
f interests of this ¢ 


m with respect to 
tus of the Depart- 
Many industries 


ih pr tically ever) 


ountry that the pure 
Agriculture do to the agricultural interests. 
realize the importance of scientifie inv stigation which 
case, involve some kind of precisior 


nh me 
During the past ye 
Ameri 


isurement 

ar the bureau has continued its close co yperation with 
It has continued to act as a clearing house for { 

mental, scientific, and technical intormation, and manufacturers 

ind more th it they can olten sex 

ind some times ey 


in industries 





ire cOmMming 
to realize more ire from the burs iu gener 
en specific advice concerning 


improvements in their par- 
ticular industrial processes 


The solution of many difficult problems in the 
eached in commercial plants, but requires the 

i specially equipped research laboratory, working 
with manuf icturers who are the best 
problem 


industries cannot be r work of 
always in close voperation 
judges of the practi il ispects of the 


One of the greatest services which the bureau performs for the industries 
is the training of men for scientifie and technical research work 
young men receive what is in 


Many 
some respects, 


better than a postgraduate 











326 


course by working in some of the minor scientific positions at the bureau 
during the years immediately following the completion of their college course. 
These men then go into the industries with a better conception of the prob- 
lems of research work 


National Conference Votes for Safety Code on 
Walkway Surfaces 

A CON! ERENCE 

. trade associations, 

and Government departments, held in New York recently, declared 

by unanimous vote that ‘It is desirable to have a nationally uni- 

and that the development 


‘ 


attended by sixty-three representatives of 


technical societies, safety organizations, 


form safety code on walkway surtaces”’ 
of this eode should be carried out under the procedure of the Ameri- 
can Engineering Standards Committee. 

The voted to include in the code elevator floors, 
elevator landings, corridor floors, runway floors, stair 
treads and landings, fire-escape treads and landings, floors around 
machinery and at door thresholds, and sidewalk hazards such as 
coal-hole covers and sidewalk doors. It was recommended that the 
sectional committee consider the question of platforms in front of 
electrical apparatus, especially switchboards and floors around 
machinery in motion, as to insulation and non-slip qualities. This 
new code will apply to apartment houses, factories, and other work- 
ing places, office buildings, hospitals, hotels, and restaurants, rail- 
way cars, railway stations and train platforms, schools and theaters. 

At a meeting of the Main Committee of the A.E.S.C. held since 
this conference the American Institute of Architects and the Amer- 
ican Society of Safety Engineers were designated as joint sponsors 


conference 


ramps, 


for this project. These sponsors will organize the sectional com- 
mittee which will draft the code. This sectional committee as 
usual will be composed of official representatives of all organizations 
concerned with the subject of safe walkway surfaces, either as pro- 
ducers, consumers, casualty underwriters, or governmental officials 
representing the general public. 


Protection of Heads and Eyes 


A SECOND edition of the National Safety Code for the Pro- 
. tection of the Heads and Eyes of Industrial Workers has been 
issued in pamphlet form. The arrangement of the code is such 
as to first present the general requirements, including a classification 
of the occupations which require eye protection. Then follow 
the detailed requirements for each group of occupations, operating 
rules, and finally the specifications for tests which must be met to 
insure that protectors will adequately fulfil their purpose. 
Following is a discussion of the rules intended to assist the reader 
in understanding the reasons for the rules and in interpreting the 
rules, and to give suggestions for the best means of carrying them out. 


E.1.C. Elects Successor to President St. Laurent, 
Who Recently Died 


\ TALTER J. FRANCIS, consulting engineer of Montreal and 

senior vice-president of the Engineering Institute of Canada, 
has been elected president to fill the unexpired term of Arthur 
St. Laurent, who died early in March. Mr. St. Laurent, who as- 
sumed office in January, was born in Rimouski, Quebec, in 1859. 
He was graduated from Montreal University, and in 1888 entered 
the service of the Public Works Department of Canada, remaining 
in government service all his life and rising to the position of chief 
engineer of the department. Among the operations over which 
he had charge was the construction of the dam at St. Andrews 
Rapids on the Red River; the building of a traffic bridge across 
the North Saskatchewan River at Edmonton, where he introduced 
concrete in bridge construction; the lengthening of the dry dock 
at Levis, Quebec; and the construction of the Laurier bridge at 
Ottawa and the grain elevator No. 1 at Montreal Harbor. 

Mr. St. Laurent’s successor is a graduate of the University of 
Toronto. He was engineer for the royal commission of inquiry 
into the Quebec bridge disaster and reported on the wreck, develop- 
ing in detail the theory for the collapse. His consulting work has 
included designs and reports on many hydroelectric and steam power 
plants, investigations and reports on buildings, especially founda- 
tions, and municipal investigations. 
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Vor 5 15, No 


Facts Favoring Railway Electrification 


\ ANY articles have been written comparing steam and elect 
4 


motive power for railroads. Generally they state tl) 


electric power permits more rapid acceleration, that stand 


losses are reduced Ol eliminated, large overloads can be hand 
for short periods, smoke is eliminated, coal and water stations 
not needed, locomotive coal need not be hauled, less coal is 


ete On the other hand it is shown that when steam power is 


intricate and interdependent power-distribution facilities are 
required, capital expenditures are reduced, no trouble is cause 
inductive interference or electrolysis, and so on All these 
ments are generally accepted as facts, but it is unfortunat 
most of them of necessity are qualitative rather than qu 

For example, it is variously estimated that electric operat 
save all the way from 10 to 70 per cent of the 

Actual figures in one case indicate the saving to be 28 p 

even these figures are open to criticism. It is for 

we welcome such facts as the following: Electric locon 


Chicago, Milwaukee & St. Paul are used to haul trai 

runs of 440 miles exec pt for station stops switching | 

the New York, New Haven & Hartford are kept 
service 24 hours a day for more than 70 per cent of the tot 
without being shopped for even minor repairs, while road e1 
frequently make 500 miles a day and average 33,000 miles pe 
comotive failure; multiple-unit cars on the Pennsylvania 
with an average of over 48,000 car-miles per detention. A re 
issued statement also announces that several of the 41 pa 
locomotives which have been in service for 16 years have now 
run more than 1,000,000 miles. Facts like these do two 
establish the dependability of electric equipment and make « 
decision of the road wishing to determine whether or not it 
Railu Mau 


adopt electric operation ay Age, 24, 1923, p. 79 


Civil Engineers Vote Against Joining Federation 


BALLOT of the membership of the American Soci ty 
si Engineers on joining The Federated American Engi g 
Societies, canvassed on April 6, 1923, showed a total vote of 57: 
of which 3641 were opposed to joining the Federation. Thi 
of the ballot, tabulated by districts, are as follows 


DISTRICT Yes 
l f Foreign 25 4 
| Territory within 50 mi of N. Y. Postoffice 1th . 

2 New England, New Brunswick, and Nova Scotia s+ 


3 New York 


bee it 


except as included in District 1) and Que 


4 Eastern Pennsylvania, New Jersey (except as included 

in District 1), and Delaware 
5 District of Columbia, Maryland, and Virgir 
6 Western Pennsylvania, West Virginia, and Ontario ‘ 
7 Michigan, Wisconsin, Iowa, Minnesota, Manitoba 

North and South Dakota Jat 
8 Illinois : lt) 
9 Indiana, Kentucky, and Ohio ‘ 
10 Alabama, Florida, Georgia, Mississippi, North 

South Carolina, and Tennessee 
ll Colorado, New Mexico, Arizona, Southern Californ 


Utah, and Wyoming 
12 Idaho, Montana, Washington, Oregon, Alaska, Alberta 
British Columbia, Saskatchewan, and Yukon 
Territory...... : “4 
Northern California and Nevada SI 4 
Missouri, Arkansas, and Louisiana 


15 Nebraska, Kansas, Oklahoma, Texas, and Mexico 


The Efficiency of The Scotch Marine Boiler 


"THE captions for Figs. 7 and 8 in Mr. Jefferson’s paper on The 
Efficiency of the Scotch Marine Boiler, published in the Ap™ 


issue of MECHANICAL ENGINEERING, were, through error, te 
changed. The higher-efficiency curve is for the forced-dralt test 
while the lower values are for the induced-draft test. Phot graphs 
of all the burners used in the test were submitted with the org!n® 
The selection of illustrations was made by the [citor. 


article. 





‘T 


The 
April 
inter- 

test, 
raphs 
iginal 
r. 


\TAY 1923 


Meetings of Other Societies 
AMERICAN RAILWAY ENGINEERING ASSOCIATION 


Standardization and labor economics were leading topics under 
cussion at the twenty-fourth annual meeting of the American 
uilway I:ngineering Association held in Chicago, March 13-15, 
i. J. b 4 umpbell, of the El Paso & Southwestern Ry., in 
address as retiring president of the association, spoke at some 
gth upon thi problem of labor economics, and in regard to stand- 
ization empha ized the need of a wider use of adopted standards 
Both he and R. H. Aishton, president of 
(merican Railway Association, called attention to the large 
unt of standardization work essential in railway engineering. 


esign and practice. 


Committee on Standardization recommended close cooperation 
the work of the American Engineering Standards Committee 
matter was discussed by many of those present but no definite 
n was take rhe Association is at present represented on 


A.h.5.C. by one member, through the American Railway 


\ lation 


e Committee on Economies of Labor considered the problems 
taining and retaining labor, and organizing labor for efficient 
onomical work. This committee is considering methods 
inizing forces for maintenance work and submitted a report 
liminary studies outlining methods of renewing rails and ties 
Rail Committee presented statistics of rail failures, revealing 
quality of rail in the 1916 and 1917 rollings. 
failures per 100 track-miles during five years’ 
anged above 200 for the rails rolled about 1910, while 
juent improvement of quality brought the failures of 1914 
Che latter figure increased to 105 for 1916 rail. 


1918 and sub- 


terioration of 


imber of 


nary service indications for the rollings of 
years indicate renewed improvements. 
pecifications for the erection of railwav bridges were pre- 


; 


ind adopted, and highway-bridge specifications for bridges 


in 300 ft. span were presented 
a discussion of the need for participation by engineers 
vision of the Interstate Commerce Commission’s schedule 
ints for railways, it was voted that the association, in con- 
vith the American Railway Association, take prompt 
» bring the engineering requirements of an accounts schedule 
ittention of the commission 
Committee on Water Service discussed the relative merits 
steel, wood, and other materials for pipe lines, the 
{ ttee on Yards and Terminals presented a comprehensive 
the principles affecting the design of passenger stations 
n-line traffic, and other committees gave reports on additional 
f railway engineering. 
ird H. Lee, president and chief engineer, Chicago & Western 
i R. R., was elected president for 1923-1924. E. H. Fritch 
ted secretary. 


AMERICAN MANAGEMENT ASSOCIATION 
erence of nearly two hundred executives, representing 
ind commercial enterprises in all parts of the country, 
New York on March 14, 1923, to organize the American 
M ent Association. This new organization takes the place 
tional Personnel Association, which was formed last year 

the merger of the National Association of Corporation 
Tra ind the Industrial Relations Association of America. 


It e devoted exclusively to the consideration of the human 
lact commerce and industry. 
\ ¢ the speakers at the meeting were Charles R. Hook, vice- 


pr and general manager of the American Rolling Mill Co., 
Mid town, Ohio, and Howard Coonley, President of the Wal- 
wort lanufacturing Co. Mr. Hook stressed the necessity of 
close d friendly coéperation between the heads of industrial 

es and the workers in order that better conditions, sociai 
and economic, may be brought about. He stated that the prob- 
lem « industrial America is not just more production, but more 
Units of production per man per day. One part of the problem, 
He continued, deals with improved machinery to reduce the number 
oF men needed per unit of product and the other affects individual 
efficiency and reward. Mr. Coonley discussed the correlation of 
Sales and production. 
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The officers of the new association are: President, W. W. Kin- 
cald, president of the Spirella Co., Niagara | N. Y.; Vice- 
Presidents; Sam A. Lewisohn, New Yorl \ 


o 
Miami Copper ( 1) John A evensol e-president of 
the Equitable Life Assurances Sor tv ol the United St it New 
York, and Fred W. Tasney, vice-president of the Prudential h 


urance Company of America, Newark, N. J. Mr. Lewisohn 
vho presided at the business meeting, issued a statement in behalf 
of the officers and directors of the association, as folloy 
Per nnel work i I tegr nseparat part i! manager nt ter 
to i t! t ? ] 
' ts and of t t } 
i t ts t it ra mead 
| | t vee] t 
| meet . j 1 4, r t x t rt t} 
the | I t \ I int ted ] he t 
nsiderat e human i m r t integral part of 
t ‘ W | py } ta pt i | ler 
t Vill | ig portunit rt I i i i 
’ nter] ' ‘ : . , " i te 
] i 
i : 


AMERICAN BorLeER MANUFACTURERS’ ASSOCIATION 


The American Boiler Manufacturers’ Association held its winter 
meeting in New York on Feb. 12, 1923. Following an address by 
the president, A. G. Pratt, vice-president of the Babcock & Wilcox 


Co., kk. R. Fish, representative of the association on the A.S.M.1 

Boiler Code Committee, reported progress in the work of that 
committee, and a letter from Charles Ik. Gorton, chairman of the 
Uniform Boiler Law Society, reporting the progress of boiler legis- 


lation in several states, was read 
Papers 01 


i 5] 
and on the Standardization of Bolt, Nut, and Rivet Proporti 


by F. G. Cox, weer presented. Mr. Barnum’s paper emphasized 
the value of an accurate method « i inting to the 1 1 
| turer. 

W. C. Connelly presented the report of the Committee on Re- 
lated Industries, and summarized the replies to a questionnaire on 
boiler rating which had been sent out to the entire membership 
of the associatior About 45 replies were received; of these 7 
preferred to rate the boilers by horsepower, 24 by square feet of 


heating surface, and 11 by both heating surface and horsepower 
The manufacturers of water-tube boilers were the only ones to 
present a unity of opinion on the use of 10 sq. ft. per hp.; the others 
12, the greatest differer 


217e5 Oo} lo omotive and vertical-ty pe be ilers. 


ice being in the small 
On the question ol 


including integral economizer surface as part of the boiler heating 


surface, 19 firms favored treating this as a separate item, while 
t considered that it should be treated as boiler heating surface. 
Reports on a conference with the Department of Commerce on 
Standardization and Simplification, and on the work of the National 
Board of Boiler and Pressure Vessel Inspectors were also presented. 


AMERICAN CHEMICAL SOCIETY 


—_ eet — 
Th Hoth meeting ol the 


American Chemical Society was 
at New Haven, Conn., during the week of April 2, 1923. 

were held by all the divisions and sections except the leather and 
fertilizer divisions. The papers presented numbered over 350, 
and covered such subjects as agricultural and food chemistry; 


Pessiors 


petroleum, gas, and fuel chemistry; motor fuels; industrial and 
engineering chemistry; cellulose 
chemical education; history of chemistry; 
sugar chemistry; physical, inorganic, organic, and dye chemistry; 
water, sewage and sanitation; and the chemistry of medicinal 


chemistry; rubber chemistry 


biological chemistry; 


products 

Historical, educational, and industrial exhibits were given, 
and inspection trips made to a number of manufacturing plants 
in New Haven and neighboring cities, and to various laboratories 
at Yale University. One day was devoted to the dedication of 
the Sterling Chemistry Laboratory. 

Speakers at general meetings included James R. Angell, president 
of Yale, Brigadier General Amos A. Fries, Chemical Warfare Ser- 
vice, U. S. War Department, Arthur D. Little, Boston, Mass., 
Francis P. Garvan, president of the Chemical Foundation, and 
Sir J. J. Thomson, F.R.S. 











w-Hill 


in., 300 pp., illu 
A collection of articles written by the authors or selected { 
American Vacl nist, which discuss practically, methods 


vices lor producing accurate, interchangeable machine parts 


hemical Publi hit 


$6 


Stillman. ¢ 
9 1n., 466 pp., llus., 


By Albert I 
Cloth, 6 


BRIQUETTING 
Pa., 1923. 


This is the first American work on the subject of b 

and is based, the author states, on many years’ experience. 

book opens with an account of the raw materials, which is followed 
by a chapter on briquet presses. Succeeding chapters describe 
the methods for briquetting various materials, such as steel swarf 
and turnings, 
peat, lignite, coals, flue dusts and ores. 
Bibliographies and lists of patents on each subject are giver 


cast-iron borings, non-ferrous metals, wood waste, 


Binders are also discussed. 


Tenth edition LOCOMOTIVE Cy- 
Simmons-Boardman Publishing C: 
nearly 1200 pp di 


Buitpers’ CyYcLopepia. 1922 
CLOPEDIA. 1922. Sixth edition 
New York, 1922. Cloth, 9 12 in., 
$8 per vol. 


CAR 


i vol., illus 
grams, 
These two works have long been valued for the definite, thorough 
description of current American practice in the construction and 
repair of railroad rolling stock which they present. Each 
with a dictionary of the terms used, following this by a series of chap- 
ters which present drawings and photographs of contemporary 
equipment of all kinds, with brief descriptive articles on develop- 
ment and present practice. Specifications of the American Rail- 
way Association, Government regulations and safety rules are given. 
The present editions offer the text in a new arrangement, by 


opens 
I 


which the information on each broad topic is collected in one chap- 
ter instead of being seattered through the book under specific 
headings as in previous editions. The new arrangement will, it 
is thought, facilitate reference to the books. 

By James A. Mease 
McGraw-Hill Book Co., 


9 in., 237 pp., 


and George F. 
New York l 


and 
tables, $2.50 


DesiGN oF MACHINE ELEMENTS. 
Nordenholt. First edition. 


London, 1923. Cloth, 6 diagrams, 


Most textbooks on this subject are too comprehensive, in the 
opinion of the authors of this one, to be suitable for an elementary 
course. To overcome this difficulty they present the present text 
which makes no claim to originality of subject-matter except in 
the methods of computing gear pitches, but which is new in scope 
and in its manner of presentation. The book is the outgrowth of 
notes originally prepared by Prof. P. B. de Schweinitz for use at 
Lehigh University. 

Haver 


New 
435 pp . 


DESIGN OF STEAM BOILERS AND PRESSURE VESSELS. By George B 
and George W. Swett. Second edition. John Wiley & 
York; Chapman & Hall, London, 1923. Cloth, 6 X 9 in., 
illus., diagrams, charts, tables, $4. 


Sons, 


This book is intended primarily to teach rational methods of 
boiler design, while at the same time it is intended to be an intro- 
duction to the study of machine design, a purpose for which the 
authors believe an analysis of the stresses existing in boilers and 
other pressure vessels has many advantages. 

In general, the results here presented have been obtained by 
rational rather than empirical methods, the usages of current boiler- 
making practice having been kept constantly in view. Many 
graphs and tables are given which enable numerical results to be 
obtained without using formulas. The principles are illustrated 
by their application to the complete practical design of boilers and 
tanks of six different types. 

DicTIONARY OF APPLIED Puysics. Vol. 3, Meteorology, Metrology and 
Measuring Apparatus. By Sir Richard Glazebrook. Macmillan & 
Co., New York and London, 1923. Cloth, 6 X 9 in., 839 pp.., illus., 
63s. 

The third volume of this dictionary maintains the high standard 
of excellence shown in the first two volumes. It should be of in- 
terest to engineers in all branches of the profession, as it contains 


data and 
if instruments and methods of me: rement 
Tap 
Attwell; Preparation of Quartz Fibers, 
v Selig Brodetsky; Physics of the Atn 
Brunt; Measurement of Solar Radiation, by W 
Watches and Chronometers, by 1] 
entific Instruments, by Horace Darwin and Cecil C. Mason; |] 
ances, by F. A. Gould; Meters, by Edgar A. Griffiths; Caleulat 
Machines, by ellice M. Horsburgh Comparators ar d Line Sta 
ards of Length, by W. H. Johnson: Combination 
by H. L. Jolly; Mechanical Means of Integration, by Hyman Le 
Weighing Machines, by George A by Fred 
H. Rolt; Clocks and Time-keeping, by Ralph A. Sampson; Met 
ogy, by John ] “ars, Jr.; Humidity, by Sydney Draug 
ing Devices, Alma Turner; Micrometers, H. Tur 
and Atmospheri | lectricity, py &. I. & Ample cl 
references and a good index are provided, : 


formatior 
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by Sidney 
Bovs: Nor 
Da 


Coble 


precise om tical U 
neasuril 
mportant articles are: Surveying 
by Chy 
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liam \\ 
Design of > 
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of Observati 
Gauges 


(wen 


Skinner 


by H 
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by 


references to other literature on many 


By P. W 
Cloth, 6 


Bri 
Qu 


DIMENSIONAL AN 


New Haven, 1922 


ALYSIS 


The substance of this book was given as a series of lectures t 
Physics of Harvard Uni 
The growing use of the methods of dimensional analysis i 


Graduate Conference in ersitv in 
nical physics, as well as the importance ol the method in 
retical physics, make it desirable that every physicist should 
it at his command. Professor Bridgman’s statement of pri 
is accompanied by many illustrations of their applications, esp. 
chosen to emphasize the points concerning which there is the 
Some of these deal 


other sul 


common misunderstanding. with imp 


questions of electrical theory, aeronautics, and 


interest to engineers 


Henry Haves 
Pitman’s Te 


FORGING AND Drop STAMPING By 
New York and London, 1923 
p 


ix ou 10S pp., illus., $0.85 


Drop 
& Sons 


In previous books on drop forging, attention has genera 
concentrated upon a description of the plant used. <A 

treatment has been attempted in this volume, particularl 
view to relating the mechanical with the metallurgical pr 
The aim has been to provide an introduction to the equipm 
methods of the drop-forge shop, to the principles underlyi: 
forging and to the heat treatment and hammer treatment 

also discussed 


ings. The question of dies is 


ELE 


rRICITY IN AGRICULTURE. By Arthur H. Allen. Isaac Pitmar 
London and New York, 1922. (Pitman’s Technical Primer 
4 X Gin., 117 pp., illus , tables, $0.85. 

A small book indicating briefly the var.ous ways in whir 
tricity can be used by the farmer for light and power purp: 
for electroculture, and the methods by which he can avail 
of electricity. The book also calls to the attention of 
station managers the possibilities of the farmer as a c' 
Written for British farmers, it treats the questions in th 
sritish conditions. 

ELEMENTS DE ME&cANIQUE, A L’UsaAGE bes INGENIEUKS 


MATIQUE By Robert d’Adhémar. Gauthier-Villars 
1923. Paper, 6 X 10 in., 254 pp., 16 fr, 


STATIQ 
et ( 


This textbook reproduces the course of instruction give! 
author at the Institut Industriel du Nord de la France. 
tains the elements of kinematics and dynamics, and an ele! 
development of statics. 


ENGINEERING Economics. By John C. L. Fish. Second edit 
Graw-Hill Book Co., New York and London, 1923. Cloth, 6 

311 pp., tables, $3. 
This book treats of the principles which underlie economic 
judgment in the business side of engineering. The present 
which is practically a new text, assumes choice of investment © 


110100, 
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the fundame ntal problem of engineering economies and proceed 


the an 


1: 
Orkin 


EE! EXCAVATION By George B. M ‘ | \\ 
> New York Chapn & Hall, Lonaon, 102 t 6 
in., 376 pp ! diagran tables, 86 
The writer of this treatise, after spending practi lly all of h 
t ( ince 1S99 in the study of excavating problems ind the ap 
ition of machinery to them, has brought together the fruits 
experience The book describes present methods of XcCa- 
g and the machines and other equipment used in excavating 
transporting both on land and under water. Capacitie re 
y and the machines which are best suited for various kinds 
ire indicated 
ASCHINI OOLMASCHINI \ ] By Alfred Ki ‘ Vere 
Wi , t er Ver r (Walter de Gruyter & ¢ Ber 
1 Leipz 1922. Boards, 4 61 133 pp., ill diagrar $0.30 
l ne ft of two small volumes, adapted to the pocket 
ire give L ( ise account of the origin and deve nt 
int l-« istion engine rhe present 1 treats 
gas and eine Chapters are devoted to ga oul 
r, early s engines, cvcles, general design and constructior 
gears, ignit ind regulatior il and spirit engine t 
uirship and boat engines, gas producer t 
nd st engi 
s’ CommerctaL Reois 1923. S. E. H 
York, 1922 ( th, S l 2320 $ 
lricks’ Commercial Register endeavors to lis roducet 
cturers, deale d consumers connected with the engi- 
yg, chemical, metallurgical, railroad, contracting, and allied in- 
It provides a ready directory to the manufacturers 
e and to the location of any firm. It also furnishes an inde 
names, enabling the manufacturer of any named article 
ind. Over eighty tl sand firms are listed in the 1923 
Dem ACY By Will L. Hug Macmillan ( New 
1022 ( t! , Sur ?1 | $1 25 
lume, by the presiding judge of the Kansas Court 


| 


ilysis of this problem in a way that will give the stuce 


1 


g knowledge of the principles involved 


| Relations a discussion of the relations between govern- 


modern industrial conditions. The author endeavors t 
me of the dangers to democratic institutions inherent it 


movement of today, to appraise the rights of labor, of 


public, to suggest legal principles upon whicl 


legislation may be based, and to give the first results 


experiment in adjudicating industrial disputes 


By Be 


1922. ¢ 


DER EIseEN- UND STAHLGIESSEREI 
Wilhelm Engelmann, 


diagrams, 24 


rnhard Osant Fifth 
er ae 


Leipzig, loth, 7k 10 ir 


illus., mks 


extbook of foundry is intended for beginners in the industry 


is a reference work for those engaged in iron and steel 


ise but comprehensiv¢ account of the methods and appli- 
lis given, which is supplemented by numerous references 
rature and drawings. Special attention is given to mold- 
Chapters on steel and 

volume concludes with a 
iron 


ds, materials and machines. 
included The 
the metallography ol 


istings are 


" ; 
int 


LEUR UriLisaTION INDUSTRIELLE. By E. Fichot. Gauthi 
(ie., Paris, 1923 scien et Civilisation Paper, 5 X 8 

4) ry 

; } a ] . } . } . 
of a chief hydrographic engineer of the French navy 


i study of the possibility of using the energy of waves 
Che author de- 
ction of the heavenly bodies on the waters of the ocean, 





cale, as a source of industrial power. 


tory movements ol the ocean, and the formation and 


of waves. This study of the theory of waves is fol- 
exposition ol the projects ite nce d to utilize the waves 


I power. 


The book is intended not only for special- 


so for legislators and others interested in economic 


AL 
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RELATIVITY by 


MEA G Albert Einsteir 1 ton Universit 


Pr Princeton, 1923. Cloth, 5 K 7 in., 123 pp., $2 


rhis volume presents, in ¢ inslation by Prof. Edwin Plimptor 


] f ] ] , 4 ; 
(dams, four lectures delivered by Doctor Einstein at Princeton 
University, during May, 1921. The first lecture is u pace and 
time in pre-relativits pl ies: the second u nthe the pecia 
relativit) ind the remaining two upon the general theor 
Relat t 
MACHINE 1 - ln OPERA By Fred H., ¢ nd | 
A. St é MecGi H Book ¢ New Yorl d I ] } 
{ t} } e 2 is d m t ‘ = 
his textbook is intended to gi the mechanic an understanding 
e principles involved in the operation of the ordinar macni 
! i thus el ible him to idapt them to the v rious obs tl 
the nop sir i ttention 18 given to cl ipjec 
t g eed, cl ingles, chip clearance ibricatior peed 
d feed f Ip { The Titi eal ple and 
} 
I { i} I ‘ \ Hi ( j 
& ‘ } Cloth, 6 pI t $ 
J 
} ‘ | } ed on srannt we yi Vor Vetallic 
\ | it 1 ete tl i . ry l i l I iv re ised 
t new wok has resulted Phe led to furni 
cle ractical mat 1 proper 
7 ] 7 | ’ ; 
l rial metals and r a wna t I llactur 
‘ ] ‘ , 
F ng a i working | ‘ ( a! ! er KeTt 
hi ,' 


« H r &a stou t | 2 > rd t 
( ‘ Qg »s2 ~ ) 
itl e re l Oo! the collaboration ¢ i ] er ol p 
t 3 nelis iuthoriti ol automobile engineering, 1 1 \ ilua le 
! rd of contemporary motor-car practice An account is giver 
hods of design and construct f ‘J ‘ +} ‘ 
rresent methods ot ae i construction Of each part ol ie al \- 
mobile, with some review of the way in whicl present torms have 
| } f Re , - 4 . 
leveloped, of the advantages and disadvantages of various designs, 
ind of the trend of future change Written in an interesting style 
nd well illustrated, the book should prove of use to designers and 
inufa rs, and also to ow! 


ind 2 
( th Ss in 244 pp i $2) 50 

The purpose of this book is to present the accepted principles of 
nodern factory administration and to show how they may be effec- 
tively applied to actual operating conditions. It is addressed to 
executives, salesmen, cost accountants, and students of industrial 
administration. The principles, practices, and forms that it gives 
are presented from the point of view of the average rather than the 
exceptionally large estal lishment 
PrincipLes OF Exvectrric Spark IGNITION IN INTERNAL COMBUSTION EN- 


GINES By J. D. Morgan 


New York, 


Crosby I 


1922 


vockwood 
Cloth, 6 


& Son, London; D 


Van Nostrand Co 9 in., 94 pp., dia- 
rams, 32.20 
In this little book an account is given of the scientific basis of 


During recent years much research has 
heen undertaken on ignition problems, the main results of which, 
sO far as they are of direct value to designers and students of gaso- 
‘re brought together. 


electric spark jenition. 


are h The design and 


ignition apparatus have been excluded from 


ine 


engines, con- 


structional details of 


i 


thic 


Chis Giscussion 


r LE OF RELATIVITY WITH APPLICATIONS TO PHYSICAL SCIENCE By 
AN. & ehe ] I rsit Press, Cambridge 1922 ( t} ir 
0) " 10 t j 
This book is not an attempt to expound Einstein’s theory, but 
o set forth an alternative theory ol relativity and to show the 


results deducible from 


the 


the application of the formulas assumed for 
Dr. Whitehead be- 
lieves that our experience requires and exhibits a basis of uniformity, 


gravitational and electromagnetic fields. 


and that in the case of nature this basis exhibits itself as the uni- 
spatio-t mporal relations; a that 


formity of conclusion 


entirely 
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cuts away the casual heterogeneity of these relations which is the 
essential of Einstein’s later theory. This uniformity is essential 
to the outlook of the author. He finally arrives at metrical for- 
mulas identical with those of Einstein’s earlier theory, but with 
entirely different meanings ascribed to the algebraic symbols. 


ProBLeMs IN Macuine Desien. By O. A. Leutwiler. 
McGraw-Hill Book Co., New York and London, 1923. 
in., 133 pp., diagrams, tables, $1.50. 


First edition. 
Cloth, 6 X 9 


A series of isolated problems covering the various parts of the 
subject of machine design, intended to supplement those given in 
textbooks on that subject, and thus to give the student greater 
familiarity with the application of theory and a better working 
knowledge of the subject. Almost all the problems have been taken 
directly from existing machines, so that the student works with ac- 
tual engineering information. 


AND 


SEAGOING Orner Concrete Suips. By N. K. Fougner. Henry 
Frowde and Hodder & Stoughton, London, 1922 (Oxford technical 


publications.) Cloth, 6 X 10in., 216 pp., illus., diagrams, 10. $7. 


The aim of the author is to present a true record of the principal 
seagoing concrete ships actually built up to the present, and to 
analyze the merits of these ships in comparison with ships built of 
wood and steel. The main part of this book is based on personal 
experience gained in the construction of about thirty vessels of con- 
crete during the past five years. Information about ships built 
by others has been obtained partly through correspondence with the 
designers, builders or owners, and partly from the engineering 
press. 


STANDARD INVENTORY Manuva. By Frederic W. Kilduff. 
Accounting Standards Corporation, Chicago, 1922. 


997 


227 pp., charts, tables. 


First edition. 
Cloth, 6X9 in., 


A reference book for managers of industrial enterprises, based 
on the practice of well known firms. Intended to assist him to 
prepare an inventory manual for his own firm which will contain 
complete, detailed rules for planning, preparing, taking, pricing 
and tabulating inventories with the least possible expense and 
loss of time. 


STreAM-TURBINE PRINCIPLES 
edition. McGraw-Hill 


(Power Plant Series.) 


AND Practice. By 
Book Co., New York 
Cloth, 6 X 8 in., 347 pp., 


First 
1923. 


Terrell Croft. 
and London, 
illus., $3. 

Intended to provide the operating engineer and the plant super- 
intendent with information required in every-day work. The topics 
treated are (1) those with which he must be familiar to insure the 
successful, economical operation of turbines, and (2) those which he 
must know in order to choose the proper turbines for any class of 
work. Design is not treated. The book is a clearly written account 
of steam turbines, written for the user, not for the designer or maker. 


STRUCTURAL DRAFTING AND THE DESIGN OF DetaiLs. By Carlton Thomas 
Bishop. Secondedition. John Wiley & Sons, New York, 1922. Cloth 
8 X 1lin., 352 pp., diagrams, tables. $5. 

This book for students and structural draftsmen corresponds in 
scope to the duties of the structural steel draftsman, and therefore 
covers not only the preparation of the detailed workings drawing for 
steel structures, but also the design of the details of construction. 
It is a textbook in structural drafting and may be used as a text- 
book in elementary structural design. The new edition has been 
prepared to meet the extensive changes in the standards of the 
Association of American Steel Manufacturers. At the same time 
other changes and corrections have been made. 


TABLES ANNUELLES DE CONSTANTES ET DONNEES NUMERIQUES DE CHIMIE, 
DE PHYSIQUE ET DE TECHNOLOGIE. Vol. 4, 1913-1916. Two parts. 
Gauthier-Villars et Cie, Paris; Cambridge University Press, Cambridge, 
Eng.; University of Chicago Press, Chicago, 1922. Cloth, 9 X 11 
in., 1377 pp., $13.57. 

The annual tables of chemical, physical and technical constants 
and numerical data are prepared under the direction of the Inter- 
national Research Council and the International Union of Pure and 
Applied Chemistry, by an international committee. The aim of its 
editors is to summarize and present in convenient form for reference 
the data in its field which appear in the important periodicals and 
treatises of each year, and thus supply investigators with the latest 
results of research. 


Vol 45. No 
Volumes 1 to 3, issued in 1912, 1913 and 1914, covered the lite 
ture of 1910-1912. Volume 4, just published, covers that from 19] 
to 1916 inclusive. Full references to sources of data are given 
Too! FIXTURES FOR 
Dowd and I W co 


ndon, 1923. 


ENGINEERING, 
By Albert A 
York and Li 


ruRNING, BorInG AND GRINDID 
McGraw-Hill Book Cx 
Cloth, 6 X 9 in., 340 pp., diagrams, $3 


urtis 


The first volume of this series dealt with the de 
fixtures. 


ign of 
The present volume discusses the factors that affect tf 
design of tools and fixtures for turning, boring, and grinding. — | 

damental points in design are treated and the reasons 


why cert 
things are done are explained in detail. 
TECHNISCHE 


ScHWINGUNGSLEHRI By Wilhelm 


Julius Springer, Berlin, 1922. Cloth,5xSi 


$4.50. 
The author has undertaken to collect and present in syst 
fashion our knowledge concerning vibratory phenomena of t 
nical importance. The book covers the mechanies of rigid, ela 
liquid and gaseous bodies and the field of electricity. Metl 
for investigating these phenomena are given with exan ple s tal 
from practice. 


a ee 
Included 


An extensive bibliography is 
TELEPHONY By Samuel G. 
American Technical 


943 pp., illus 


MeMeen ind = Ker 


Society, ( ‘hicago, 1022 ] ibrik 


, diagram, $5.50. 
A descriptive, non-mathematical work covering the 


of telephone engineering in one volume of reasonable siz 
scribes the customary types of subscribers’ apparatus, line syst 
switchboards, automatic systems, line construction, central off 
etc. Based on American practice. 
THeory OF RELATIVITY AND ITS 
By Arthur 8S. Eddington 
Lecture, 1922.) 


INFLUENCE ON 
Clarendon Press, Oxford, 
Paper, 6X9 in., 32 pp., $0.70 


In this pamphlet containing the Romanes Lecture for 1922 
Professor Eddington gives a clear, concise account, in non-n 
matical terms, of the evolution of the theory of relativity. 


TREATISE ON WEIGHING MACHINES. 
& Co., London, 1922. Cloth, 6 


35 


By George \ 
Yin, 


Charles G 


diagrams 


Owen 
202 pp., illus., 

This book, the first English treatise on its subject, expla 
simple language the principles underlying the constructi 
weighing machines. It is intended as a guide to the proper 
for various purposes and to methods of maintaining «a 
The basic principles of all weighing machines are 
or another of the types described. 


included 


20TH CENTURY 
Orville R 


Guipe For Diese, Operators. By 
Western Technical Book 
Cloth, 6X9 in., 637 pp., portraits, illus., diagrams, $2.50 


Sawle 

The authors have attempted to furnsh in compact 
summary of present-day knowledge of Diesel engines a 
auxiliary machinery. The information given is prese1 
a form suited to the needs of those in charge of power pla: 
covers hath land and sea operation. Many commercial 
engines are described. One chapter is devoted to low coi 
or ‘“‘semi-Diesel”’ engines. 


WECHSELSTROMERZEUGER. By 
schaftlicher Verleger. 
1922. Boards, 4 X 


Franz Sallinger. Vereinigung 
Walter de Gruyter & Co., Berlin 


6 in., 127 pp., diagrams, $0.25. 


This booklet is intended, on the one hand, as an int: 
to the subject of alternating-current generators, and on t! 
to give engineers without special electrical training, wh: 
nected with the construction or operation of these mac! 
understanding of their essential charecteristies. A 
has therefore been made to explain these characteristic 
and to derive the most-used formulas and diagrams. 

The windings are first explained, in connection with t 
ation and calculation of the electromotive force and the 
fields. After the vector diagrams have been derived, th 
mental proving and the method of operation are trea 
conciusion data are given on the design, calculation and ¢ 
tion of alternators, with examples of actual machines whi 
how the formulas and diagrams are used. 
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Monel Metal Refinery and Rolling Mill 


(Continued from page 288) 






js standard throughout, except that the housings are very heavy, 
weighing 12 tons each. The arrangement permits an addition of 
ir mills on the other end of the motor drive. As there is very 
little fluctuation in the power required on this type of mill no 
lywheel has been furnished, but a motor with large starting torque 
s rovided, 


THe Mercuant MILLS 


will be noted from Fig. 4 that in the building with the 24-in 
hant mill there are other merchant mills used for furnishing 
rreatly varied product in tonnages that, from a rolling-mill 

small. This equipment consists of the 24-in 
referred to previously, which not only makes sheet bar but 


of vir Ww, are 


of billets required, a 20-in. mill, a 14-in. mi 
14-in. rougher; and the wire mi 
two separate mills in line with each other, 9 in 
being a five-stand roughing mill and the other 


finishing mill. 


IS Sizes 
-in. mill, and a Belgian 
1 consists Ol 
diameter, one 

stand These mills are equipped with gears 
lirect motor drive and all have a flywheel on the motor-shaft 

except the 9-in. roughing mill, which due to construction 
ties has the flywheel on the mill-shaft speed. The 
¢ mill drives direct without any flywheel or gear reduction 


nills are driven by fixed-speed motors except the 


9-1n 


10-in. mill, 
ng a variation from 120 r.p.m. to about 80 r.p.m. to accom- 
te the varied size of material, and the 9-in. mill, the inter- 
te mill between the 14-in. roughing and 9-in. finishing mill, 
wh will have a speed variation of 257 r.p.m. to 384 r.p.m., 
ranged in 17 intermediate steps, to accommodate the delivery 
f the 14-in. mill. 
7 whole of the south side of this building is arranged with 
doors, so that it is easy to adapt the temperature of this 
end to either summer or winter conditions, the same type of doors 
eing arranged at intervals on the furnace lean-to side. 

The dimensions and arrangements of the buildings are shown 

1 Fi 2. All of the buildings, with the exception of the office, 
iboratory, oil and grease house, and the electric substation, are 
f steel construction, the average weight per square foot of pro- 
jected area being specified as 25 lb., although in some cases this 
is exceeded, 

Wide monitors one-half the building width were adopted for the 
ilding roof; the sawtooth roof was used for the lean-tos. 
These features give excellent ventilation and lighting. To assure 
the best working conditions during the warmer months, the pre- 
Vailing winds were studied and the buildings placed accordingly. 

Steel lifting doors are continuous on the sides of the refinery, 


ST 0 


inhain 


hammer-shop, merchant-mill, and sheet-mill buildings. For truck 
w railroad entrances to buildings, rolling steel doors are provided. 
rhe roofing and sheeting is of corrugated black sheets; the 

windows have wooden sash, which take up any variation in the 
steelwork and eliminate warping of frames which otherwise might 
ecur. There is in all about 160,000 sq. ft. of these windows used 
in the entire plant. The buildings were given two coats of a non- 
corrosive paint and a finishing coat of battleship gray color, which 
tives a pleasing appearance and aids the inside lighting. 

rn . y . 

Ihe Oil Venturi Meter 

(Continued from page 298) 

in the | 


etic head and the friction loss the coefficient was computed 
ind expressed by the formula— 


C = 1/V/1 + (1.67/R) 


These coeficients were plotted on Fig. 1. This calibration ap- 
plies equally well to any other size of venturi tube of the same shape. 
It shows that the coefficient decreases indefinitely as the slope of 
the lower part of the line becomes the constant 0.5. The general 
“greement with the experimental data for the glass model, which 
Was of slightly different shape, shows that the assumption made in 
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this computation was justified for low values of the turbulence but 
is not sufficient as the critical turbulence is approached. This is 
indicated by the dropping of the experimental line below the com- 
puted, and is probably due to the increased internal losses in the 
fluid with the higher readjustments of velocity in the cone. At 
low values of the turbulence the venturi tube acts merely as a re- 
sistance and is exactly as useful for the measurement of rate of 
flow as a piece of straight pipe with similar piezometer connections 
would be. 

The data presented in Fig. 2 for the Simplex Standard venturi 
tubes are accurate to within 0.5 per cent for all values in the turbu- 
lent-flow region. This calibration is for all meters of 2:1 ratio of 
diameters for all sizes of tubes from 1 in. to 48 in. in diameter. 

As liquids are usually transported at a much lower velocity 
than the velocity (c) of sound in the liquid, the effect of the com- 
pressibility is The effect upon the venturi or pipe- 
line friction-loss coefficient due to the compressibility of the liquid 
flowing is found to be 


negligible 


i function of s/c by the method of dimensions 
When, as is frequently the case handled at 


coefl ents must 


ase, gases and vapors ar 
( OI highs - the be con- 


is we 1] As ol (gq du 


t} 


‘ icoustic velocity 


idered as functions of 
compiled on a 


tional calibration of 


experimental data 
graph according to this method would provide a 


ventun, orifice, 


and pitot meters for use 
vith steam and high-pressure gas or air. This same method might 
uilarly be applied to show the performance of steam-turbine 


nozzles and jet pumps. 

The thin-plate orifice and fixed pitot-tube meters may be cali- 
The fixed 
pitot tube is very sensitive to irregularities of flow in the 
flow region, especially with heated oils; 


data are 


brated by the use of this same method of dimensions 
VISCOUS- 
however, experimental 
necessary to determine its value and range of usefulness. 

The accuracy of measurements by the venturi or thin-plate 
orifice meters in the viscous-flow region may be considerably af- 
fected by heated oil or by valves and fittings near the venturi tube 
or orifice plate, especially when the fittings are located on the up- 
stream side. The amount of error due to these causes can only be 
determined by experiment. 

The thin-plate orifice meter is less affected by the viscosity 
than the venturi meter at the lowest turbulences that are ordinarily 
used in practice; consequently the orifice is more suitable for use 
with fairly viscous liquids than is the venturi meter 
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Aluminum Bronze 


(Continued from page 284) 


shapes. This alloy can also be heat treated to some extent, in a manner 


similar to steel. By heating and quenching, its physical properties aro 
improved to some extent, depending upon the exact composition of the 
material. It has been found that an addition of iron up to about 3 per cent 
in 8, 9, and 10 per cent aluminum bronzes improves their physical properties, 
workability, resistance to corrosion, etc. 

The author’s experience with a large variety of alloys from the 
manufacturing and the engineering viewpoint confirms his belief 
that the aluminum bronzes as a class are valuable additions to our 
list of engineering materials, and if he has pointed out some of the 
salient points, sufficient to arouse the interest of the engineer to 
investigate their merits further, the purpose of this paper will have 
been accomplished. 

{In connection with the foregoing it is interesting to glance over 
Thomas D. West’s paper on Casting Aluminum Bronze and Other 
Strong Metals in Vol. 8 (1887) of A.S.M.E. Transactions and one 
by Leonard Waldo on Aluminum Bronze Seamless Tubing in Vol 
18 (1897), both pioneer papers in presenting facts regarding this 
adaptable alloy.—Ebrror|] 
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